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Now you can have all the equipment necessary for 
modern up-to»date cathode ray service work — com* 
plete in one impressive unit! The Diagnomoscopc is 
actually four instruments in one .. . a-complete testing 
laboratory in itself! {J] Cathode Ray Oscilloscope 
(2] Frequency Modulator [3] Audio Oscillator [4] All- 
Wave Signal Generator which may be used [a] Unmod¬ 
ulated [b] Frequency Modulated Internally [c] Ampli¬ 
tude Modulated Externally [d] Amplitude Modulated 
Internally by 400 Cycle Fixed Frequency^ 

Before you buy any instruments, see the 555 
Diagnomoscope at your parts jobber. Its many new 
outstanding features ... its simplicity of operation . . . 
its conveniently arranged controls . . . and its beauti¬ 
fully designed streamlined case will astound you! Con¬ 
tains 10 tubes. Completely A. C. operated. 

Your parts jobber offers you convenient time pay¬ 
ment terms on any SUPREME instrument, making it 
easy for you to purchase them notw! You don’t have to 
wait until you are ready to pay all cash. 

See your parts jobber today. Ask him to show you 
the Diagnomoscope. He will give you full details on 
how you can purchase it on the S. I.C. easy payment plan. 


S50 RAdIS TESTER^^J^ A 
I^rforms the operations 
of 13 essential servicing 
instruments with 43 func- m 
tions and ranges: Radio 
and P. A. Analyzer. Elec- 
trofytic filter and electro*. / 

static capacitor leakage, 
also Electrolytic and A 

Electrostatic capacitor 
fester. Mulii-range ohm- 
meter. Multi-range D. C. Volt¬ 
meter. Multi-range A. C. Volt¬ 
meter. Multi-range milliammetcr. 
Multi-range decibel meter. Multi¬ 
range output meter. D. C. am¬ 
meter. ^6.00 Down—^5.55 
monthly for 10 months. 

Cash Price- - . ^55.95 


SI 5.00 Down 
SI 2.05 per month 
for 12 months 
Cash Price ^147.95 


where should the radio 

SERVICE MAN LOCATE HIS 


t PLACE OF BUSINESS? 

'This interesting booklet is 


ihe result of a nationwide 
lurvey made for your bene- 
^!h. Write me today and I 
will mail you..a copy free 


SUPREME INSTRUMENTS CORP. 




R E E N W O O D, MISSISSIPPI, U.S.A. 
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oPi^RniNiTiES': 


are many 

lor the Radio 


pon I ^ an untrained man. Let me show you how to get your start 
in Radio—a fast growing, live money*making industry. 

Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or 
Service and Installation Work—Broadcasting Station Operator—Wire¬ 
less Operator on a Ship or Airplane, Talking Picture or Sound Work— 
HUNDREDS OF OPPORTUNITIES for a real future in Radio! 



H \ 


'A 


Man 


12 Weeks of Shop Training 


We don’t teach by book study. We train you on a great outlay of Radio, Television 

and Sound ^uipment—on scores of modern Radio Receivers, actual Broadcasting 
eouipment. Television AnnArAiiiQ. Talirmtf Pi««iiipa ___•_P 


• A ■ * • ■ va uAVM^t u Avauiv XbWdVCrfifp avCUai PrOflQCnStlfly 

equipment. Television apparatus. Talking Picture and Sound Reproduction equipment, 

p^e and Te^graph equipment, etc. You don’t need advanced education or previous 
experience. We crive vmi—RiriHT hrpi?. tm twi? cnjr\na xi._xl_. I 


-^ auvancea eaucacion or previoui 

experience. We give you-RIGHT HERE IN THE COYNE SHOPS-the actdal prac 

“ “i *" ereat field. And because we cut out 

all useless ^eory and only give that which is necessary you get a practical training in 
12^eks. Mail coupon for all facts about my school and training methods. 


- —• auu iraiuiug meinoos. 

T^NON TAIKING PICTURES 


Tele^aon is sure to come as a comm^cial industry. Whether this year or later, it will offer 
to the man who is trained in Radio. Here at Coyne you learn Television principles, 
t??? Televiaoneqmpment Talking Picture and Public Address Systems of& 

P''® ® great new Radio field which is rapidly ex- 

wonderfol opportumties! Learn Radio Sound Work at COWE 
on actual Talking Picture and Sound Reproduction equipment. Not a home study course. 


PAY TUITION ON EASY 
PAYMENT PLAN 


IV^n the Coupon below Til tell you about my payment plan 
which has enabled hundreds of others to get Coyne training witli 
very little money. this plan you can get your training first, 
then take 18 months to complete your small monthly tuition 
payments starting 5 months after you begin training. Not a 
home study course. & • 

Mail the coupon for all details of this “Pay Tuition after Grad- 
nation Plan.” 


T^ng Picture Md Sotod equipment. You learn Wireless Oper¬ 
ating on Actual <^de Practice apparatus. We don’t waste time 
on useleM thei^. We give you the practical training you’ll need for 
12 short weeks. If you desire code, this 
requires additional tune for which there is no extra dharge. 


MANY EARN WHILE LEARNING 


ELECTRIC refrigeration—A m 
CONDITIONING—DIESEL ENGINES 

To make your training more valuable, I include—at no extra 
cost—;valuable mstruction in Electric Refrigeration, Air Con¬ 
ditioning pd Diesel Engines, taught you by personal instructioa 
and actual work on real equipment. 



If you need part-time work to help pay 
living expenses while at school, tell us 
your problems and we may be able to 
help you as we have hundreds of other 
students. Then, after you graduate, life¬ 
time employment service* will be avail¬ 
able to you. Every Coyne graduate also 
receives a Life Membership, with free 
technical and business service and privilege 
of review at any time without additional 
tuition charge. 


PRACTICAL WORK 

At COYNE in Cfricaso 

ACTUAL, PRACTICAL WORK. You build and service radio sets. 
You get trmning on real Broadcasting equipment. You construct 
Television Receiving Sets and actuaUy transmit your own Tele¬ 
vision images over our Television equipment. You work on real 


Mail Coupon Today fo r All the Facts 


H.C. LEWIS, PiW8. 


RADIO DIVISION 


Foundod 1899 


Coyne Electrical School | 


m. C. LEWIS, PrMldmt 

Radio mididon, Coyne Electrical School 

S0O8sPsiilifia8t.,Dtvt. 27^H, Clil 08 go,nis 

Mr. Lewis:—^nd me your Big Free Radio Book, and all 
details of yoitf tuiUon offer, including valuable instruction in 
Liectric Refrigeration, Air Conditioning and Diesel Training 
and your “Pay Tuition After Graduation” offer. 


Name- 


SOOS. Paulina St., Dept. 27-8H, Chicago, III 


! Address. 

■ 


City. 


-State. 
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SPECIAL BEGINNERS’ NUMBER 

Beginners in radio servicing, puUic address,.radio set 
building, electronics and other branches of the bghly diver¬ 
sified business called "radio" will find 
forest them in the forthcoming issue of RADIO-CRAFT. 

Easily-built servicing equipment will be d^ewribed; and, 
simplified servicing procedure. The wishes of those who are 
eager to attempt the construction of a simple radio set will 
be gratified. This receiver, by the way, introduces an en¬ 
tirely new thought in radio set design. The article d^ribes, 
in detail, the construction of a 2-section instrument, under 
the title, "How to Make the Beginners Book-End i . 

In other words, whether your interest is 
ture you will want the forthcoming March, 1937, issue ot 
RADIO-CRAFT—at your newsdealer about February I. 
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I WILL TRAIN YOU 

TO START A SPARE TIME OR POLL TIME 

RADIO SERVICE RUSINESS 


E SMITH 
Prwstdvnl 
National Radio 
Institute 

The mnn who has 
directed the home 
study trsininfc of 
more men for the 
Radio Industry 
than any other 
America. 


WITHOUT CAPITAL 


man in 


b HERE ARE A FEW EXAMPLES 
OF THE KWB OF MONEY . 
i I TRArH MY MEN TO'MAKE' 





earned $50 FIRST MONTH 
IN SPARE TIME 

'*! knew nothing about Hadlo. After four 
lesflonR 1 began seiricing Badios. earning 
$50 the first month. Last winter I made ai 
high ail $100 a month In ePare time.***— 
O. r. \VAI/rON« 808 West Olney Boad, 
Norfolk. Va. 


OWN BUSINESS PAYS $300 
A MONTH 

"I now hare my own lUdlo business which 
shows three hundred dollars a month profit 
—thanks again to National Badlo.**— 
FRANK T. REESE. 39 N. Felton St.. 
Philadelphia. Peuna. 


CHIEF OPERATOR IN BROADCASTING 
STATION 

"WTien I completed 20 lessons. 1 obtained 
my Radio Broadcast Operator's license and 
Immediately joined Station \mPC. where 
I am now Chief Operator."—BOIJJS F. 
HAYES. 85 Madison St.. LaPeer. Mich. 


Get My LESSON on 
Radio Servicing Tips FREE 

VU prove tliat my Training gives practical, 
money*making information, that it is easy to un« 
derstand—that it is just what you need to master 
Radio. My sample lesson text. ‘'Radio Receiver 
Troubles—Their Cause and Remedy.'* covers a 
long list of Radio receiver troubles in A.C.. D.C.. 
battery, universal, auto. T. R. F.. super-hetero¬ 
dyne. all-wave, and other types of sets. And a 
cross reference system gives you the probable 
cause and a quick way to locate and remedy these 
set troubles. A special section is devoted to re¬ 
ceiver check-up. alignment, balancing, neutraliz¬ 
ing and testing. Get this lesson Free. No obliga¬ 
tion. 


Do you want to make more money? The world¬ 
wide use of Radio has made many opportunities 
for you to have a spare time or full time Radio 
service business of your own. Three out of every 
four homes in the United Stetes have Radio sets 
which regularly require repairs, servicing, now 
tubes, etc. Many sets are old and will soon be 
replaced by new models. I will train you at home 
in your spare time to sell, install, service, all 
typw of Radio sets—to start your own Radio 
business and build if up on money you make 
in your spare time while learning. Mail coupon 
for my 64-page book. It’s Free—it show^ what 
I have done for others. 

Many Maha $5, $10, $15 a Weak Extra 

In Spare Tima While Learning 

Practically every neighborhood needs a good 
spare time serviceman. The day you enroll I 
start sending you Extra Money Job Sheets. They 
show you how to do Radio repair jobs that you 
can cash in on quickly. Throughout your train¬ 
ing I send you plans and ideas that have made 
good spare time money—from $200 to $600 a 
year—for hundreds of fellows. My Training is 
famous as "the Course that pays for itself.'* 

Thero't a Real Future In Radio 
for Well Trained Men 

Radio already gives jobs to more tlian 300.000 
people. In 1936 over $300,000,000 worth of sets, 
tubes and parts were sold—am increase of 20^ 
over 1934 I Over 1.100.000 auto Radios were sold 
in 1936. 25% more than in 1934! 22.000.000 homes 
are today equipped with Radios, and every year 
millions of these sets go out of date and are 
replaced with newer models. Millions more need 
servicing, new tubes, repairs, etc. Broadcasting 
stations pay their employees (exclusive of artists) 
more than $23,000,000 a year! And Radio is a 
new industry, still growing fast! A few hundred 
$30. $60. $76-a-week jobs have grown to thou¬ 
sands in less than 20 years. 

I Get Ready Now for Your Own Radio Buelnest 
and for Jobs Like Those 

Radio broadest! ng stations employ engineers, 
oiierators. station managers and pay up to $6,000 
a year. Spare time Radio set servicing pays as 
much as $200 to $500 a year—full time jobs with 
Radio jobbers, manufacturers and dealers, as 
m\^h as $30. $50. $75 a week. Many Radio Ex- 
perU own and operate their own full time or 
part time Radio sales and service businesses. 
Radio manufacturers and jobbers employ testers, 
inspectors, foremen, engineers, servicemen, pay¬ 
ing up to $6,000 a year. Radio operators on ships 


get go<)d pay and see the world besides. Automo¬ 
bile, police, aviation, commercial Radio, and loud 
speaker systems are newer fields offering good 
opportunities now and for the future. Television 
promises to open many good jobs soon. Men I 
have trained are holding good jobs in these 
branches of Radio. Read their statements in my 
64-pagi> book. Mail the coupon. 

I iimnd You Special Radio Equipmont 
to Give You Practical Exporfenco 

My Course is not all book training. I send you 
special Radio equipment and show you how to 
conduct experiments and build circuits which 
illustra e important principles used in modern 
Radio receivers, broadcast stations and loud 
spe^er installations. I show you how to build 
testing apparatus for use in spare time work 
from til is equipment. You work out with your 
hands the things you read in the lesson books. 
My Free Book tells you about this 50-60 method 
of training—how it makes learning at home 
interest ng, quick, fascinating. Practical. Mail 
coupon. 

Save Money—Leant At Home 
Money Back ABreement Protects You 

I am so sure that I can train you at home suc¬ 
cessfully that I agree in writing to refund every 
penny you pay me if you are not satisfied with 
my Lessons and Instruction Service when you 
finish iry Course. 1*11 send you a copy of this 
agreement with my Book. 

Find Out What Radio Offer* You 
i«et My 64 Page Book Free Now 

Act Today. Mail the coupon now for my Free 
Lesson and my book, "Rich Rewards in Radio.** 
Both an- free to anyone over 16 years old. My 
book describes Radio's spare time and full time 
opportunities and those coming in Television* 
tells about my Training in Radio and Television * 
sho^ you actual letters from men I have trained, 
telling what they are doing and earning. Find 
out what Radio offers YOU I MAIL THE COU¬ 
PON in an envelope, or paste it on a penny 
post carti-NOWl ^ ^ 

J. E. SMITH, Preslitofit 
National Radio Instituto 
Dept. 7BX 
Washington, DX. 



GOOD FOR BOTH 


64 PAOE BOOK 
SAMPLE LESSON 


MAIL 

COUPON 

NOW 


TheTesfeiiWW 

toBEmRPAY 


President, National Radio Inatituta. Ocpt. 7sx. Washinoton. O.C. 

'Tladlo Rectiver 



nii- mure ii"""' tretn for them at hoini* in 

* iMinicuIarly Interested in the branch of Radio cho<‘ked 

^ \ Bualneas of My Own 

J I S* fT. I*?'* *V'‘**o Service work 

i I Radio Sets and Kqul 

^ (If you have not decided which branch you prefer—mail coupon now. for information to help you decide.) 


( ) Ship R'ldio Operator 
< ) A%-intini Rartln Operator 

Auto R.icllo Installation and Service 
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New Practical 
Binder 

Note, at the 
left, the details 
of the new bind¬ 
er used on this 
manual. It not 
only securely 
locks the 1200 
pages inlo the 
stiff leatherol d 
covers, but facili¬ 
tates removal and 
replacement of 
individual pages. 


1,200 

PACES 


OVER 


2,500 

ILLUSTRATIONS 


YOUR JOBBER 
OR FAVORITE 
MAIL ORDER HOUSE 
HAS COPIES OF THE 

1936 

OFFICIAL RADIO 
SERVICE MANUAL 

ORDER YOUR COPY NOW— 
OR WRITE TO 
THE PUBLISHERS DIRECT 


Bigger and Better than Ever !, 


Looseleaf Binder 
Hard Covers 


more diagrams, more data, more pages, more essential service 
material and considerably greater value 

If the sale of previous Gernsback Manuals Is any Indication 

then many Uiousands more Service Men will be using this 
ncyx 1936 Manual than any of the pie%ipus volumes. 

T 1 ,P new Manual Incorporates all available diagrams of sets manufactured 
j * I lOSn nlus many advance 1937 models. ^Ot only diagrams, 

but s«vlce dull "liiniMnl prooed^ IntCTiuedUtu frequency Peaks, uockrt volt- 

“ocoyT^TVftw^^l'tTTH^is^^ANUAL'^EVERY^^^ OF INFORMATION 

... REHASH .... A^ND NO USELESS^M JUST 

TO GIVE ^^BULK’* 'to Vh^E BOOK. The^entire contents has 
pllea^^o^h^bost^inurests Of 193G OFFICIAL B.U)I0 SERVICE MAlSL.Uu is 

an eytellenl and timely investment. 

PARTIAL CONTENTS OF 1936 MANUAL 

Service Data; wherever the information was 
made available to us, such data as typical 
faults in a given receiver, their symptoms 
and remedies, was included in the 1936 Manual. 
Assembly Diagrams; on combination models, 
i. e.i sets combined with phonographs (either 
the manual or automatic types), complete as¬ 
sembly diagrams are given. These diagrams 
show the relationship of the separate units to 
each other and the way they are inter-connected. 
Operating Voltages; the operating voltages 
given in this Manual (for more than 809® o* 
the sets listed) arc the normal voltages; any 
deviation from these values indicates trouble in 
the associated circuits. 

Trade Name Index; in the back of the book, 
is a complete index of trade names and their 
respective manufacturers. 

Complete Tube Chart; in the back of the Man¬ 
ual will be found the latest, and most com¬ 
plete tube chart of all type tubes ever manu¬ 
factured for receivers. 

Large Cumulative Index; includes all sets 
printed in the 1931, 1932, 1933. 1934, 1936 vol¬ 
umes as well as the present 1936 Manual. The 
sets in this volume have been listed in the in¬ 
dex in an entirely new and more convenient 
manner so that the busy Service Man need no 
longer thumb through an entire manufacturer’s 
section in order to find some particular piece 
of information. He need but consult the index. 


Schematic Diagrams; more than 1.500 of them, 
covering practically all sets manufactured dur¬ 
ing 1935 and 1936, plus many advance 1937 
models. Many of them have the operating volt¬ 
ages of the various tube elements printed di¬ 
rectly on them. 

Wiring Diagrams; wherever they have been ob¬ 
tainable, the wiring diagrams of the more cpin- 
plex receivers, such as the all-wave and high- 
fidelity sets, have been included. 

Miscellaneous Diagrams: these include speak¬ 
er connections, optional phonograph connec¬ 
tions, power transformer connections, K. F. 
and I. F. coil connections, complete phono¬ 
graph motor connections on combination re¬ 
ceivers, etc., etc. Wherever these diagrams 
were available they have been included in the 
1936 Manual. 

Intermediate Frequency Peaks; all set models 
(with few exceptions) have their respective in¬ 
termediate frequency peaks marked either di¬ 
rectly on their schematic diagrams or in their 
notes on alignment procedure. 

Alignment Procedure; even if space permitted, 
it would not have been advisable to print the 
alignment procedure on all the simpler sets 
for one would have been a repetition of the 
other. On the more complex receivers, however, 
the all-wave and high-fidelity sets, complete 
alignment procedures, step-by-step, have been 
included. 

if your jobber or mail order houae cannot supply you, 

OFFICIAL RADIO SERVICE MANUALS or the OFFICIAL RADIO 
SERVICE HANDIliOOK from the publishers. Send your remittance tn form 
of check or money order—or, if you or 

Stamps, be sure to register your letter. 

PROMPTLY. BOOKS ARE SENT TO YOU POSTAGE PREPAID. 

Address Dept. RC..2S7. 

RADCRAFT PUBLICATIONS, INC., 99 Hudson St., New York. N.Y. 


GERNSBACK RADIO SERVICE MANUALS ARE AVAILABLE FROM JOBBERS AND MAIL ORDER HOUSES 
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‘Takes the Resistance out of Radio’ 


..............mil.. 

EditorUI Offic«: « Hud.»« Sf.. N.w York, N. Y. HUSO SERNSBACK, Editor Vol. VIII. No. 8. Fob. 1937 
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THE FUTURE OF BROADCASTING 

An Editorial by HUGO GERNSBACK 


W HILE broadcasting started during the early 20th cen¬ 
tury, the idea of linking stations together by nieans 
of land lines such as telegraph or telephone wires did 
not come about until early in 1925. And not until 1926 
was a commercial network attempted. The National Broad¬ 
casting Company, a pioneer in this field, this year is celebrat¬ 
ing its 10th anniversary, commemorating the occasion of the 
first commercial netw 9 rk in 1926. While it was possible for 
audience to listen to a single station in 1924 and 
1925, it was not possible for practically the entire country 
to listen-in to the President of the United States (as, for 
instance, the public did this year). Since that time, commer¬ 
cial broadcasting in this country has advanced by leaps and 
bounds, and it is now possible for the country's two largest 
networks to tie-up between them a total of 205 stations 
on a coast-to-coast hook-up whenever necessary. Consider¬ 
ing the fact that there are now in use close to 25,000,000 
radio sets in homes, plus 5,000,000 radio sets in automobiles, 
it becomes apparent that practically the entire country can 
easily be reached nowadays by a single speaker or a single 
broadcaster, whenever the necessity arises. 

What of the future for broadcasting? Last month the 
National Broadcasting Company, in commemoration of its 
10th birthday, tendered a dinner to some 1,600 men who had 
been active in the furtherance of radio broadcasting. The 
dinner was given at the Waldorf-Astoria in New York 
City, and a number of the speeches by radio luminaries and 
others were broadcast over the NBC network on a coast- 
to-coast hook-up. 

In a notable address, David Samoff, President of the 
Badio Corporation of America, described the rise of broad¬ 
casting, and he, too, delved into the future of broadcasting. 
Noted for his conservatism, particularly when it comes to 
making predictions, Mr. Sarnoff electrified his audience 
by stating definitely that within the next 10 years broad¬ 
casting no longer would appeal to the ear only but that it 
would have sight, too—television, in other words. Coming 
from such a source, it behooves us to take the prediction 
most seriously. And it would be strange indeed if in 1946 we 
should not have television. The reason for this statement is 
simple. 

I^ok back 10 years, and you will observe the very crude 
radio facilities that we had at that time. Our radio tubes, 
for instance, were still in the early development stage. We 
were still using headsets to a large extent, and loudspeakers 
of the old metallic horn type were then the rage.The dynamic 
speaker had not even been dreamed of. Practically all of the 
sets of that day had a fearful array of knobs and controls. 
Most of the sets had 3 dials and at least 2 other controls, and 
many of the sets had as many as 8 controls. The radio cir¬ 
cuits for the radio receivers of that day were chiefly ‘‘tuned 
radio frequency.” Such circuits as we use today, noUbly the 
superheterodyne, had, as yet, not made their practical ap¬ 
pearance. But most important, we were still using batteries 
in great profusion, also ”B” eliminators; and electric charg¬ 
ers of all types to recharge our storage batteries. The all¬ 
electric set was still in the dim future; short-wave programs 
from other lands were then fantastic predictions only in- 
dulged-in by dreamers. Moreover, all of the sets, with few 
exceptions were exceedingly noisy, and man-made static 
as well as natural static was often intense enough to make 
listening impossible. 

All these are things of the past—things only dimly re¬ 


membered but worthwhile to look back upon and to be used 
as a yardstick for what is to come in the next 10 years. 
Radio broadcasting today enters into every phase of our 
lives. We have radio receivers in almost every room from 
the pantry to the bathroom. 1'he children have a set in their 
playroom, and they listen to the radio in their school. The 
busy executive has a set on his desk; and many cars are 
radio equipped. And, whether we are on a transatlantic 
steamer or a transcontinental train, or 10,000 ft, up in an 
airliner, the radio broadcast is always with us. In other 
words, there is no time when we are deprived of radio. 

In the next 10 years, the personal radio receiver, that is, 
the pocket set or, as David Sarnoff predicted only a few 
months ago, the vrnsUwatch radio receiver will probably be 
a reality. Indeed, such a wrist-watch receiver can be built 
today, and it is only a matter of commercializing it during 
the next decade. The combination of television and sound re¬ 
ceivers will, of course, open entirely new fields for radio 
broadcasting. You will hear and see at the same time the 
events which the radio broadcasters will present from hour 
to hour. Indeed, it tvill he possible dnHng the 'next 10 years 
to enjoy two progi'ame at the same time whenever that be~ 
comes '>iecessa‘>'y. Suppose, for instance, there is an impor¬ 
tant horse race at Miami, suppose also that at the s^ime time 
there is being broadcast by another station or network an 
important symphony to which you wish to listen. It will 
then be possible merely to view the horse race, shutting off 
the sound part; while on the same set another wavelength 
(without ‘Video” or vision facilities) can be tuned-in on 
the audio band, making it possible to enjoy two perform- 
ances simultaneously. At present, television is usually in one 
color, either in a greenish tone or a black and white tone. At 
the end of the next 10 years, we will no doubt have television 
not only in its natural colors but most likely in stereoptic as 
well. In other words, the images will have depth. 

The long-heralded facsimtU broadcasting will probably 
also be an accomplished fact by the year 1946. It will be 
possible on your home radio set to receive photographs of 
the artists and even a small newspaper giving a digest of 
the day's news so that when you awaken in the morning the 
little newspaper will be ready so that it can be lifted right 
from your set. (The writer has illustrated and described 
this idea in past issues of RacHo-Craft.) Our big: networks 
will find it most profitable to provide such a service because 
it will not only maintain interest in radio, but the printed 
advertising word will also be transmittedias, for instance, in 
the small newspaper, making it possible for you to receive 
it free of charge exactly as you receive sound broadcasting 
today, and as you will receive television in the future. 

All this is, of course, possible under our American sys¬ 
tem of broadcasting where the individual is not taxed by a 
$2.00 or higher monthly fee on his radio set, as is the case 
in European and other countries. The necessary amount of 
advertising to sustain the broadcasts will, of course, con¬ 
tinue, in television. During the next 10 years tremendous 
strides will be made to make the advertising less blatant 
than it is today, and, rather than incense the listener or 
“viewer,” more subtlety will be used to make whatever ad¬ 
vertising there is more entertaining and less obtrusive. 

And if you should happen to see these lines at the end of 
1946 and find that, in the main, they have become actuali¬ 
ties, you will begin to marvel at all the radio wonders that 
we, of today, did not even dream of. 
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The transceiver Installed 

TRANSCEIVER IN 
CUBAN army PLANE 

T he 5-meter transceiver 
(which has been finding 
so many applications in 
amateur communication for portable 
and mobile use) has a new use, accord¬ 
ing to reports received last month* 

A U. S. Army flier installed one of 
the units in a Cuban Army plane as an 
experiment—and the results were so 
gratifying that additional transceivers 
are being ordered for other planes in the 
Air Corps. 

The transceiver, which has been 
looked-down upon by most radio engi¬ 
neers as being inadequate for anything 
but amateur use, appears to be coming 
into its own as a legitimate 2-way radio¬ 
telephone apparatus! 

“HAND-WHEEL” 
RADIO IN INDIA 

R adio broadcasting in 
India has been seriously 
handicapped by the cost 
of batteries to keep the “community” 
sets operating. According to Electrical 
Revieiv (London), last month, hand- 
wheel generators to be operated by the 
villagers will replace the batteries. In¬ 
cidentally, the. Marconi Co* is installing 
a high-power station equipped for tele¬ 
vision, at Hyderabad* 


TELEVISION 
NEWS SHORTS 

T he leaps and bounds 
which television has been 
taking, throughout the 
world, toward that elusive “corner,” 
have not abated during the past month 
according to reports received. 

Dr. H* W. Leverenz of RCA an¬ 
nounced the development of a new 
fluorescent screen for television tubes 
having much greater intensity of light 
than others to date* The new screens 
are 'inode in atr-cantrdlled laboratories! 

At a recent RMA convention, A. F. 
Murray, television research director for 
a large firm, made the statement that 
television will be a commercial reality 
in 1938. The comer draws close! 

Guglielmo Marconi in a four-way 
S* W. radio conversation (with David 
Samoff in New York and a group of 
foreign broadcast executives traveling 
in two planes between Niagara Palls 
and Washington) stated that television 
will soon “span the Atlantic.** 

The yacht “Elettra” on which Mar¬ 
coni has been doing some intensive tele¬ 
vision experimentation was partially 
destroyed by fire. Marconi stated that 
the experiments will not have to be 
interrupted and the yacht will be re¬ 
paired* 

In speaking about the Empire State 
experimental television transmissions, 
David Sarnoff, President of RCA, said: 
“During the next few months we will 
expand the engineering field tests into 
a series of dress rehearsals of various 
types of programs . . * * we have 
recommended to the P*C*C. the adoption 
of 441-line definition as a standard for 
commercial operation * * . * our New 
York transmitter will be rebuilt to con¬ 
form to these newer standards*” 
Alfred Clark, Chair¬ 
man of the Electrical 
and Musical Industries, 

Ltd. in London, prom¬ 


ised that the price of television receivers 
in England will soon be much cheaper. 

Sir Noel Ashbridge, Controller of 
Engineering for B.B.C. explained that 
the reason why two different systems 
using a different number of “lines” is 
being used in England on alternate 
weeks is to determine whether high 
definition or medium definition is to be 
preferred for television broadcasting. 

The Television Corp, of America was 
hailed into court by Supreme Court 
Justice Joseph M. Callahan on a charge 
of fraudulent sales of stock. A tempor¬ 
ary injunction preventing sale of stocks 
was handed down, at the closing of this 
issue* 

PALEY PRESENTS 
AMATEUR AWARD 

W ILLIAM S. PALEY, 

President of CBS ap¬ 
pointed last month a 
board of 6 noted men to select each 
year the individual, who through am¬ 
ateur radio has contributed rtiost to the 
American people* 

An award, permanently in the custody 
of the American Radio Relay League, 
will be presented each year on the basis 
of either research, technical develop¬ 
ment or operating achievement* 

The members of the Board are Rear 
Admiral Cary T* Grayson, Chairman of 
the American Bed Cross; C* P. Ed¬ 
wards, director of radio for the Can¬ 
adian Department of Marine and 
Fisheries; Anning S* Prall, Chairman 
of the F.C.C.; J. H. Dellinger, Chief of 
the Radio Section of the Bureau of 
Standards; and A. E* Kennelly, Profes¬ 
sor Emeritus of E.E* at Harvard. 

Here is a chance for some productive 
work on the part of radio men every¬ 
where in competing for this notable 
award. Let's see what YOU can do! 


Above end right* Viewl in Alexandria Palace of the Marconi E.M.I. televiiion iTudio 
and control room ihowtng the tranimiwion of an orchestra. Note the camera at the 
right of the studio. 
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Radio is now such a vast and diversified art it becomes nec¬ 
essary to make a general survey of important monthly de¬ 
velopments. RADIO-CRAFT analyzes these developments 
and presents a review of those items which interest all. 



The Europeen version of FarnSworth^s camera. 


Variab(e*frequency ionosphere installation. 



The small size of the flat Arcotron vacuum tube. 


MULTI-FREQUENCY 
IONOSPHERE TESTS 

A S a means for continu¬ 
ously checking the height 
of the reflecting layers of 
the upper atmosphere, the Department 
of Research in Terrestrial Magnetism 
of Carnegie Institute of Washington set 
into operation, last month, a new multi¬ 
frequency transmitter sending out sig¬ 
nals which automatically sweep the 
wave-band between 516 and 16,000 kc. 
every 15 min. during day and night. 

By an ingenious circuit, the same an¬ 
tenna system and tuned circuits are 
used for both transmitter and receiver 
which are installed at the same location. 
The tuned circuits are swept through 
the desired wave-range by means of 
motor mechanisms which are synchron¬ 
ized with a film recorder so that a per¬ 
manent record of the ionospheric height 
at different times in the day and year 
(at different frequencies) is obtained. 

The quick change of frequency pre¬ 
vents interference of the transmitter 
with other transmissions on the same 
frequencies. 

NEW WJZ ANTENNA 
DEDICATED 

T he new ultra-modern 
640 ft. antenna for sta¬ 
tion WJZ, which has been 
mentioned before on these pages was 
dedicated with due ceremoney last 
month, in conjunction with NBC's 10th 
anniversary. 

While the station will remain at 
60,000 watts output for the time being, 
the new antenna will increase the radi¬ 
ated power equivalent to an increase to 
110,000 watts (or 110 kw.). 

RAOJO-CRAFT for FEBRUARY 


EUROPEAN VERSION 
OF FARNSWORTH’S 
TELEVISION CAMERA 

T he effectiveness of Amer¬ 
ican developments in tele¬ 
vision was amply proven 
last month when word came that the 
German firm of Fernseh A.G. had com¬ 
pleted a new television pick-up camera 
for outdoor pick-ups, following the de¬ 
sign developed by Philo T. Farnsworth. 

This new pick-up camera will be used 
by the German Broadcasting Co. for 
interesting outdoor events, such as 
sports, news items, etc. 


SUPER-POWER 
CAUSES FIGHT 

A CONFERENCE called 
last month by the F.C.C. 
to aid in serving the 
millions of radio listeners scattered over 
the 3,000,000 square miles of our coun¬ 
try was the cause of a heated dispute be- 
tween two factions among the broad¬ 
casters. 

The first, headed by Edwin W. Craig 
of the National Broadcasting Co. and 
known as the “clear channel group" 
wants the existing cleared channels kept 
as they are, with permission to increase 
the power of these stations. Only with 
such increased power, they claim, can 
remote sections be served completely. 

The second group, headed by William 
S. Paley, president of the CBS warns 
that many small local stations would of 
necessity be obliterated if super-power 
stations were introduced. Mr. Paley 
stated that the proposal had “dangerous 
implications for many independent and 
smaller broadcasters.” 


THE ARCOTRON— 

A NEW TUBE 

A n interesting new type 
of tube was brought to 
light, last month, in 
Germany. This new tube, known as the 
Arcotron tube is simpler in design and 
thus easier to make on a production 
basis than the present types. 

The plate electrode of the Arcotron 
is in the form of a wire mesh which 
envelops the filament. Sputtered in the 
surface of the flat-shaped glass envelope 
is a metallic laj’^er. This metal coating 
influences the electron emission through 
the wire mesh (plate) by means of an 
electrostatic field created by the signal 
current which is applied to the coating 
(grid). Multi-element tubes are made 
by dividing the sputtered coating into 
sectional “rings.” 

This tube thus comes under the class 
of “grid-less” tubes. 

Coincidentally, the Harries Ther- 
mionics. Ltd. in England, who developed 
the “critical-distance” tube mentioned 
several months ago in Radio-Craft an¬ 
nounced a new “UNIVERSAL TUBE.” 
This tube can be used as frequency 
changer, power output tube, R.F. and 
I.F. amplifier, A.F. amplifier and de¬ 
tector and has good characteristics in 
all positions. Considering the 375 or so 
radio receiving tubes available now in 
the U. S., it must be admitted that Mr. 
Harries has enclosed a good many tubes 
in his “magic bottle.” 

The new tube utilizes the principles 
discovered by Harries in developing the 
critical-distance beam tube—that is, the 
placement of electrodes in the positions 
with respect to cathode is at the par¬ 
ticular distance which produces the 
least secondary emission and greatest 
controlling influence. 
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Fig, A. A parachute 2-way spot broadcast— 
a special-feature suggestion to the networks. 


INTERESTING 

INFORMATION ABOUT 


"SPOT" 

BROADCASTING 


Tremendous progress has been made in radio broadcast 
technique during the last 10 years. A general description 
by the author of broadcasts made outside the studio dra¬ 
matically illustrates this progress. 
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Fig, E, A recent NBC network program. 
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N ovember, 1936, >vas a trans¬ 
cendental month in the annals of 
“spot*' or on-thie-spot broadcast¬ 
ing, During this month spontane¬ 
ous pick-ups established a record for 
diversity and scope that may be con¬ 
servatively described as colossal. 

It is these action programs outside 
the studio that have packed the “wal¬ 
lop” for broadcast listeners ever since 
that first spot broadcast from Boyle's 30 
Acres (Jersey City, N. J.), in 1920, of 
the Dempsey-Carpentier heavyweight 
championship bout. Intervening years 
have seen program after program put 
on the air; each with its split-second 
timing and long moments of suspense 
for the technician, and its ephemeral 
period of exciting entertainment for 
millions of broadcast fans. A review of 
the most recent spot programs, and a 
short description of a portion of the 
equipment involved, may be of interest 
to Radio-Craft readers; but before we 
paint a word description of the latest 
developments in the broadcast saga let 
us jump still further ahead to some 
date, at present unknown, in the future- 
In Fig, A is illustrated a suggestion, 
which Radio-Craft offers to the NBC, 
CBS and MBS networks, for a thrillinf 
spot broadcast; the cover illustration 
expresses the same idea in colors. 

It is nothing new to broadcast from 
a parachute—NBC, in 1929, broadcast 
the sensations of a parachute jumper—- 
but, it is a new idea to hold a 2-way 


conversation with the parachutist as, 
“with the greatest of ease, he floats 
through the air,'' 

Aside from the novelty angle the idea 
has its practical aspects; one oi which 
is the probability of war-time applica¬ 
tion. You have probably read in the 
papers that Russia now claims to have 
available about 7,000 airplanes. Couple 
this with the fact that U, S, Army 
(Contmucd on page 490) 


Fig, B. Floyd Gibbons at the "mike," in 1929, 


Fig. D, Mobile Unit No. 3 of NBC in action. 




Fig, C, Mobile Unit No. 2 makes a spot broadcast over the NBC network. 
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NOVEL IDEAS 
IN RADIO SETS 

Several unusual radio set designs have just been announced. 
Three unusually novel types are here described. Their dia¬ 
grams reveal Interesting circuit variations. 

............. 


“Clockette” Receiver (1273). In Fig. 
A is shown the exterior, and in Fig. B 
the interior view of an instrument that 
introduces to radio set owners several 
new and novel ideas in midget receiver 
construction. (List price is slightly 
under $20.) 

The most obvious departure from 
usual practice is the use of a full-vision 
scale calibrated in kc., over a tuning 
range from 540 to 1,600 kc., around a 
complete circle; and with large figures 
made to simulate, at first glance, the 
hour marV'iigs of a clock. This *‘clock*' 
idea is further accentuated in the 
diminutive size of the cabinet which 
measures only 8x7^/^ x 5 ins. deep. 
(The weight of complete set, 6 lbs.) 

Incidentally some one of its 3 avail¬ 
able finishes will match the color scheme 
(Continued on page 496) 


‘‘Golfbag^^ Radio Set (1274). Here is 
a portable radio set, finished in mauve 
suede, that except for its smaller dimen¬ 
sions closely I’esembles a golf bag. Its 
dimensions are 22 x 6% ins. square; 
(total weight, 18 lbs.). Amazing sensi¬ 
tivity is an outstanding feature of this 
superheterodyne. These two features of 
portability and exceptional sensitivity 
result in unusual utility. 

Used with earphones and a short 
length of trailing wire antenna the re¬ 
ceiver may be used in hospitals or other 
places where loudspeaker operation 
might well be annoying to others; or in 
trains, buses, and other places .where, 
due to lack of pick-up, ordinary loud¬ 
speaker equipment would be inopera¬ 
tive. Two single earphones with indi¬ 
vidual headbands are supplied with the 
receiver so that two persons may listen 
in simultaneously. 

The loudspeaker 
mounted on the 
side of the case is 
a particularly con¬ 
venient arrange¬ 
ment when the set 
is to be used in 
camp; in an air¬ 
plane, until more 
peimnanent equip¬ 
ment is installed; 
afloat, in rowboat 
or motorboat; dur- 
(Continncd on 

page 603) 




Entertainment while you walk! 


Dual-Speaker Improved - Fidelity 
Midget Set (1275). Termed erroneously 
a “twin-speaker’’ set, actually, the dual 
reproducers of the radio set shown in 
Fig. E are not twins; instead, one is of 
magnetic type and the other is a dy¬ 
namic unit as shown in Fig. 3). 

As is generally known, the magpietic 
type of reproducer tends to reproduce 
higher frequencies than does the dy¬ 
namic type; the latter, on the other 
hand, tends to reproduce low notes more 
satisfactc-rily than does the magnetic 
type. By using one 6-in. reproducer of 
each type the resultant audio range is 
“extendec” as compared to the usual 
midget receiver designs. 

Most midget sets are noticeably lack¬ 
ing in lov/-note response. The new dual 
speaker cdesigns make it convenient to 
resonate the low-note reproducer (dy¬ 
namic unit), by proper selection of the 
(Continued on page 500) 


ThSMli of a radio set that incorporates not only an exceptionally high-gaIn 

Died { a completely self-contained power supply. A tube-style voltage-regulating reifstor 1$ 

incorporated in this set- tube V4 functions as combined A.V.C. 

2nd-det. diode, and A.F.I tnode; the A.F. output of V4 is fed into A.F 2 oentode VS Note that 

^ 2 secondary winSingr one is of 

P ai)ce, for matching into haadphonat, whila tha oth.r it of low-impadanca for matching tha voica-ciSi. Fig. 6. A 2-tpaakar mantai radio lat. 

Kama and addrass of an, manufacturer will b.' ,ant on receipt of a talf-addratiad, ttampad anvalopa. Kindiy give (numl.ar) in abov. datcription of device. 
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HOW TO MAKE THE 
RADIO-CRAFT 

"COUNTRY 

GENTLEMAN" 

RADIO SET 

......... 


I N DESIGNING the new Radio-Craft 
battery superheterodyne for the 
farmer, the listener in localities 
where A.C. is not available, and for 
the fan who enjoys truly quiet opera¬ 
tion and cornplete freedom from poy^er- 
line , interference, several objectives, 
hmong others aimed at, were first set 
forth as definitely prerequisite—that 
we might engineer the practical “last 
word’' in battery receivers. The com¬ 
plete set is shown in the heading illus¬ 
tration, above. (This is Fig. A.) 

These were: (1) all-wave operation 
to practical limits and using a stan(|- 
ard coil assembly; (2) adequate sensi¬ 
tivity and a good overall R.F.-J.F.. gain; 
(3) effective A.V.C, action; (4) suffi¬ 
cient power output to permit full speak¬ 
er repx'oduction of all signals; (5) re¬ 
production approaching as nearly as 
possible the theoretical perfect fidelity; 
(6) some means for suppression of 
lightning surges and static and other 
noises more obnoxious in remote com¬ 
munities than in localities close to 
broadcasting stations because of the 
higher relative gain and sensitivity re¬ 
quired for speaker reception; (7) econo¬ 
my of operation—with leeway in favor 
of the first 6 objectives if necessary. 
All 7 objectives are to every prac¬ 


tical degree attained in this receiver, 
with the above-mentioned compromise in 
effect. The “A” battery current drain 
is- 0.8-A. for nine 2-V. tubes—a little 
greater than the limit of 65 ma. permit- 
ed for air-cell operation. The "B” cur¬ 
rent drawn by all tubes, with the noise 
amplifier-rectifier section and second 
I.F. section working at full efficiency, 
is no more than 28 ma. at no-signal, 
with an upper limit of approximately 
50 ma. at full signal input. In the labo¬ 
ratory model, separate “C” batteries 
have been used, but builders may econo¬ 
mize by tapping from one 22.5-V, sup¬ 
ply. 

The all-wave assembly is a standard 
construction, manufactured 'hy a well- 
known coil producer and available 
through most jobbing houses to the 
trade. Tuned by a 3-gang variable con¬ 
denser of 420 mmf. max, (recommend¬ 
ed) each section, the assembly will cov¬ 
er a range-of from 540 to approximate¬ 
ly 25,000 kc,, with overlapping on all 
bands. The manufacturer suggests this 
capacity. In the laboratory model, a 
somewhat lower value was employed, 
as 405 mmf, max, condensers were on 
hand, with complete coverage to every 
practical degree realized. The construc¬ 
tor may use either of these capacities 


or simply the more standard 370 mmf. 
in which case adequate coverage of all 
frequencies normally tuned to will be 
attained. 

Performance on all bands is excellent, 
the R.F. sensitivity increasing, of 
course, as we switch toward the lower 
frequency ranges. On the 20-meter 
band, we must be exceptionally careful 
with our wiring if we are to enjoy good 
reception, as we are limited here by 
the use of a necessarily high tuning 
capacity (effecting a lower high-fre¬ 
quency Q) and by the physical design 
of the coil assembly—which repre¬ 
sents, as do ALL commercially avail¬ 
able units, a compromise affording most 
efficient operation on frequencies most 
used. Here we do not admit a deficiency 
either in our design or in the coil as¬ 
sembly, Actually, we can realize a high 
enough 20-meter R.F. gain for every 
practical purpose if we watch the R.F. 
wiring, keeping leads short and direct, 
and use a selected R.F. tube. 

By using ferrocart iron-core trans¬ 
formers in the first I.F. stage along 
with a tube which has a reasonably high 
mutual conductance and amplification 
factor at 180 V. plate supply, we effect 
enormous gain—so much gain that the 
same precautions must be taken to as- 


I 




Fig. C. The gadenside of the chassis. Note the shielded leads and the 
compact layout of the parts. 
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There have been innumerable 
requests from radio enthusi¬ 
asts, experimenters and Serv¬ 
ice Men in rural districts for 
a really modern, efficient all¬ 
wave receiver operating from 
batteries. This receiver is 
RADIO-CRAFT'S answer to 
the problem —do not over¬ 
look this article! 
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sure stability which are recommended 
practice with iron-core LF. circuits 
usin£r higher supply voltages and more 
efficient tubes in A.C. operation. A sec¬ 
ond stage increases this gain somewhat 
but is used primarily for purposes of 
noise suppression, more on which will 
be said later. 

By using a type 19 final A.F. tube 
in class B, we not only provide for more 
economical operation at no signal in¬ 
put, but assure a high enough output 
(2 W.) for speaker operation at all 
times. By matching this tube into a 
high-grade output transformer, itself 
adjusted for proper matching into the 
speaker, the quality of reproduction is 
made very high indeed. 

The A.V.C. system is similar to that 
used in the farm portable, pg. 147, in the 
September, 1936 issue of Radio-Craft, 
and will be discussed as we analyze the 
circuit. Noise, and the effects of light¬ 
ning surge are eliminated by a noise 
amplifier - rectifier - suppressor system 
which though it does not, because of 
tube limitations, approach in effec¬ 
tiveness similar systems using A.C. 
tubes and described recently in this and 
other magazines, yet adequately does 
the required job. This system is adapt¬ 
ed from the original Lamb circuit and 
presumes amplification of signal and 
noise in a separate broad-band LF. am¬ 
plifier, rectification of the instantaneous 
and amplified noise voltages, and the in¬ 
jection of the D.C. components as nega¬ 
tive voltages into the I.F. circuit proper 



Fig. D. This farmer made his own cabinet for hit RADIO-CRAFT "Country ©enfleman.” 


to momentarily block the action of one 
I.F. tube and thus make the receiver 
inoperative. 

THE CIRCUIT 

A stage of tuned R.F. is in operation 
on all bands. This stage uses a 1A4 
tube—a semi-remote cutoff type with a 
lower grid-plate capacity than its pre¬ 
decessor (the 34) and providing a 
greater degree of stability. See Fig. 1. 
The amplification factor is 720 and the 
mutual conductance 750 micromhos— 
as compared to the 620-620 figures for 
the earlier tube. It is supplied with a 
plate potential of approximately 176 V. 
through the decoupling resistor R2 fed 
from 180 V. of (Decoupling-re¬ 

sistors, by the way, with their associat¬ 
ed bypass capacities, are t^sed in all 
R.F.-I.F. stages where advisable to pre¬ 
vent common-lead regenerative effects 
and any possibility of instability and 
wandering R.F. currents—a refine¬ 
ment which high orders of gain make 
necessary and which becomes good prac¬ 
tice anyway.) Grid-return bypass to 
ground at a point of common ground¬ 


ing for the R.F. circuit has been made. 

The tst-detector—oscillator or mixer 
tube is a type 1C6, though a type 1A6 
may be substituted without circuit 
changes and with some economy in “A” 
current. The cutoff for the 1A6 at 67.5 
V. screen-grid supply is -22.5 V.; with 
the IC'3 it is something like -14 V. 

(Continued on page 492) 
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Fig. 3. THe ro<se>suppressor circuits. 



Th. eireuil of r.e.ly#r up to th. A.F. .mpllfi.r wiring. Th. unmarM trimm.r eond.tu.ri 
and fixad condansnrs m th« circuit ara part of tha coil assambly. 


Fig. 2. Tha A.F. amplifiar circuit. 
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10 . 1 % —RECEIVERS WITH WHISKERS 
IN RURAL DISTRICTS - 


Fig. I. The basis of this breakdown of the age of sets in use are F.C.C. figures. Note the large number which must Shortly be raplacedl 
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INSIDE FACTS ABOUT 

AMERICAN BROADCASTING 


An up-to-the-minute compilation of useful 
and interesting facts about the ever-chang¬ 
ing condition of broadcasting in the U. S. 


METAL VS. GLASS TUBES IN THE 1937 SETS 
(ONLY A.C. AND A.C.-D.C. SETS) 


TABLE MODELS 
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49% 
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APPROXIMATELY 
2/3 OF THE U.S, population 
CAN LISTEN TO A 
SINGLE VOICE 



Pig. 2. The "metal-tube" situation can be seen at a glance. 


It is interesting to compare these statistical facts with "Mile¬ 
stones in Broadcasting" in the February 1936 issue, and A 
Modern Picture of Broadcasting" in the February 1935 issue. 

WILHELM E. SHRAGE 

iiiiiiiiiiiiiiiimiiiiiimiiiiiiniiiiiitmiitiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiMUimiiiiiuuiuiiiiiuiii^ 

E xactly 40 years ago (in 1896) a young technician, 
Guglielmo Marconi, surprised the world with the 
first practical method of communication by means 
of radio waves, or, as contemporary scientists termed 
them, ‘‘Hertzian Waves.’* Considering the important role 
radio plays today, it sounds worse than a bad joke, that 
Heinrich Hertz’s discovery was considered before Marconi’s 
time as “just one of these impractical aims of the phyBi- 
cists”! 

Professor Hertz’s electromagnetic waves vvere of as much 
importance to the average man during his life as Ein¬ 
stein’s Relativity Theory is today. But the most tragic note 
about Heinrich Hertz is the fact that he died long before 
Marconi converted his theoretical ideas into “something prac¬ 
tical.” 

Einstein, at least, had the privilege of vntnessing how his 
theory provided science with valuable information in de¬ 
veloping a means of controlling cancer. His ^‘brilliant use¬ 
lessness,” as some ignorant persons called his life work a 
few months ago, is today the cornerstone of our understand¬ 
ing of the atomic nuclei, and these nuclei (which are the 
origin of a number of extremely hard radiations) have 
opened up new possibilities in combatting the worst disease 
ever to confront mankind. But this is not all that has been 
derived from his theory. New types of radio and electronic 
tubes_at present under research—utilize in the final anal¬ 

ysis, Einstein’s theory, and in a few years every one of us 
may have this great scientist’s brainchild “installed” in his 
own radio set. 

BROADCASTING AN OLD I. O. U. 

Old Eui-ope, without doubt, has given us radio. But Ameri¬ 
ca paid this gift back with 1,000 per cent interest in the form 
of radio broadcasting. Without America’s daring engineer¬ 
ing, radio would probably still be “Wireless Telegraphy”. 
But radio broadcasting as it is today serves everyone— 
everywhere. It is the one universal means of communication. 
It comes into our home, whether we live in the lonesome 
woods, or in a city apartment. It connects us with the far- 
flung corners of the globe. It brings us entertainment, in¬ 
formation, and education! , 

Broadcasting was born on November 2, 1920, m Pitts¬ 
burgh, Pa., when Dr. Frank Conrad broadcast the returns 
of the Harding-Knox election to a handful of excited ama¬ 
teurs. It was a simple beginning. A small garage, housing 
transmitter, studio, and what not, and a large amount of 
optimism were the initial investments. But broadcasting, 
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and its idea, has grown since then to gigantic dimensions. 
It is not necessary to search the globe to realize this fact. 
An excellent proof is found in the past presidential elec¬ 
tion, which marked the 16th birthday of broadcasting prog¬ 
ress. This election has shown better than many thick books 
the tremendous power of radio, today. Let us look only at 
one figure which explains everything: we have approximate¬ 
ly 25 million radio receivers in use, and because of this vast 
distribution approximately 75,000,000 persons (or about 
two-thirds of our population) could listen to a single voice. 

^00,000,000 •'LISTENING HOURS" WEEKLY 

But this example demonstrates only the tremendous size 
■of the radio audience on certain occasions. Of much more 
importance is the regular or average radio audience. Since 
American broadcasting is an important advertising medium, 
the larger the audience the better the programs. Accord- 
ing. to Professor Allport of Harvard we spend weekly a 
billion hours listening to the radio. We do not know how 
Professor Allport obtained this figure, and even if we con¬ 
sider only 60 per cent of his estimate as correct there are 
still left 600,000,000 hours to be reckoned with. Since 
figures of this vast size are far above our horizon of con¬ 
ception, let us convert them into something more digestible. 
We remember that recently a New York reporter traveled 
around the world in 18 days and 11 hours. For the sake of 
simplicity let us assume that the average citizen provided 
with the necessary amount of money would need at least 20 
days, or 480 hours for the same trip. Well, the time spent 
weekly by the American radio audience would be sufficient 
to send 10,000 reporters around the globe—125 times over. 

RADIO AN EXTENSIVE EMPLOYMENT FACTOR 

However, this is only one side of the story. American 
radio broadcasting created a completely new industry which 
provides about 150,000 persons with jobs. There are at 
present approximately 25,000,000 radio receivers in use in 
the U.S. with a value of about 1.5 billion dollars, though 
the initial investment of the American public in radio will 
probably amount to more than 3 billion dollars. These 3 
billions are, according to David Sarnoff, President of RCA, 
more than 10 times the investment in broadcasting stations 
and manufacturing plants. 

The “oil” which greases this vast machine is provided by 
the radio sponsors who spent during 1936 approximately 
$100,000,000 to buy “time” from the radio stations, and 
$40,000,000 for talent to put their advertising over. 

INCREASE IN RADIO PRODUCTION AND QUALITY 

Despite the fact that American radio production increased 
steadily during the past few years, conditions within the 
industry were far from ideal. However, this year's balance 
sheet indicates that the radio industry made real money in 
3936, and this for the first time since the great boom of 
1929. Approximately 7.5 million receivers were produced 
(and sold for decent prices) in 1936. Even if we consider 
the respectable number which went abroad, there remains 
still an all-time record of domestic radio business. 

About 75 per cent of all retail sales went to listeners who 
already had a receiver (an old-fashioned one, of course). 
The increase in purchasing power, and the education of the 



SPEND 600,000.000 HOURS CAN TRAVEL 125 TIMES 
WEEKLY AT THE RADIO SET AROUNO THE WORLD 


IN THE SAME TIME 



-AMERICAN RADIO LISTENERS -INVESTMENT BY AMERICAN 
INVESTMENT IN RADIO- BROADCAST INDUSTRY- 


Fl 9 . 4. A few figures and forecasfs on broadcasting. 

listeners to appreciate high-class radio performance induced 
the American public to buy larger and better sets. This trend 
towards high-quality receivers cut a considerable slice from 
the cake of the “cheap set” manufacturers. The year 1937 
will probably bring us receivers even a little more expensive 
but with a performance which will overcompensate for the 
increase in price by its superb quality. 

RECEIVERS WITH WHISKERS 

The improving economic conditions of the country, and an 
(Continued on page 488) 





Fig. 3. Whdf will bo the sales figure for 19377 Every estimate made shows a record year ahead for manufacturers and sales organizations. 
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Fig. A. Dials that operate like railroad signal semaphores. 


FEATURES 

IN RADIO SETS 

FOR 1937 

Mechanical ingenuity has attained new 
heights, in the radio set designs of 1936 and 
1937, as indicated in the special Radio Show 
Number of RADIO-CRAFT (Oct. 1936). In¬ 
tensive laboratory work has resulted in new 
tuning arrangements, and reproducer com¬ 
promises; of these, three of the most inter¬ 
esting are described in this article. 

iiniiiiuiiiiiiiiiiiiiiiiiiniiimiiiiiiiinimuiiiniiiniiiuiiiiiimiiiiiiiniimiiiiiiiiimiinimitiuiimiiniiiiuiiim^ 


Semiphore Tuning Dial. Several sue* 
cessful efforts have been made to over¬ 
come the confusion that every person 
unacquainted with multi-wave receiver 
operation encounters during the early 
stages of trying to tune an all-wave set 
that includes a full-vision multi-wave 
scale. One of the most interesting solu¬ 
tions is a development of Fairbanks, 
Morse & Co. A unique mechanical sys¬ 
tem is utilized by means of which any 
requisite scale is available at the turn 
of a selector knob; and these scales take 
the semi-circular form with which al¬ 
most everyone who has ever operated a 
radio set is familiar. At the same time, 
and by means of a tab, the band desig¬ 
nation appears in a small window over 
the center of the dial. 

The general idea of this so-called 
Semiphore Tuning Dial is here illus¬ 
trated in phantom. Fig. A. (The details 
of the leverage and selecting means re¬ 
quired are too complex to permit of con¬ 
venient illustration in this article.) 

Acoustic Adapter. Almost everyone is 
familiar with the fact that the relation 
of the loudspeaker to its cabinet, and 
the dimensions of both, have direct 
bearing on the over-all frequency re¬ 
sponse of a radio receiver. However it 
has remained for Zenith Radio Corp. to 
introduce a variable element, in this 
acoustical relationship, in the shape of 
a device that the manufacturers term an 
Acoustic Adapter, shown in Fig. B. 

The major purpose of this assembly, 
which is located at the rear of the re¬ 
producer and within the cabinet, is to 
vary the load impressed upon the rear 
of the loudspeaker cone, by varying the 
response characteristic. 

The large outer cone of the Acoustic 
Adapter is attached at its periphery to 
an inner cone having a much more acute 
angle that more nearly parallels the 
loudspeaker cone. By pulling or pushing 
on a knob the apex of the outer-inner 
cone assembly is made to approach or 
recede from the cone diaphragm; thus 
varying air-space A. This varies the 
degree of suppression of the acoustic 
wave radiated by the speaker cone; in¬ 
creased suppression (“damping,^' is the 
technician’s term) results in diminu¬ 


tion of the low-frequency response. The 
resonant chamber formed by the inner- 
outer cone assembly also plays an im¬ 
portant part in the overall frequency 
response. 

This control of the lower register or 
bass notes affords compensation for the 



Fig. B. A movable air-chamber that caps the back 
Surface of a loudspeaker Improves reproduction by 
removing boominess. 


type of poor room acoustics which re¬ 
sult in over-emphasis or boomy bass re¬ 
sponse. The frequency response of many 
radio sets is greatly influenced depend¬ 
ing upon whether it is placed against 
the wall or removed some distance from 
it. In this connection the Acoustic 
Adapter affords a convenient and per¬ 
manent means of adjusting for either 
placement of the radio set. At the same 
time, the tone control on the radio set 
is free to afford its requisite flexibility 
in matching the receiver output to the 
characteristics of a particular program. 


Movie Dial. Few radio receiver manu¬ 
facturers seem to realize that complex¬ 
ity in the operation of a radio set is a 
definite sales handicap. However one 
manufacturer has achieved very nearly 
the ultimate in tuning dial simplicity by, 
means of a projection system that 
(Continued on page 486) 
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Fig. C. Turning the tuning condenser control knob automatically rolls call letters, of IM broadcast-band 
and shon-wave domestic and foreign stations, across a new radio set s movie acreen \ 
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M AkP 

"THE EXECUTIVE 

-A BUSINESS MAN'S 
A.C.-D.C. SET 


An attractive unit for home or office, com¬ 
bining a radio set, lamp, clock and pens. 


N. H. LESSEM 


tinmiiinnitmifiiinniiinnimintiimnimnntniiiimiii 


PART I 



//■ WANT YOU to construct a 
I radio receiver, suitable for use 
I on my desk, so that I may keep 
posted on important news items 
and other things over the air. This set 
must not be too large and must combine 
harmonious design and utmost utility. 
Perhaps you can combine with the re¬ 
ceiver an electric clock, or a desk lamp, 
or even a fountain-pen set . . . ♦ or, 
come to think of it, I believe it would be 
a good idea to have all these useful de¬ 
vices .... yes, I want a radio receiver 
with an electric clock in the center of 
the front panel, a desk lamp on top and 
a fountain pen protruding from a com¬ 
mon base on each side. Incidentally, the 
cabinet should be made of one of those 
new plastic materials, preferably in a 
jade green color with a marble effect, in 
order to harmonize with the color 
scheme of my office.” 

So spoke the ^'oP man,” Mr. Hugo 
Gernsback, in assigning the author to 
this task, thereby providing the neces¬ 
sary germ from which finally evolved 
'*The Executive” desk set. Views of the 
finished product shown on this page 
hardly do justice to the receiver. Only 
expensive 4-color printing could bring 
to you the delicate translucent hues and 
the veined and marbled effects of the 
polished plastic material used in the 


construction of the executive*8 desk- 
type radio set, 

(Complete details for building the 
base and cabinet will be given in a 
subsequent article. Part II, which will 
appear in the forthcoming issue.) 

CHASSIS LAYOUT 

Referring to Fig. B, it will be noticed 
that the reproducer is mounted on the 
right-hand side of the chassis. This was 
necessary to make room for the electric 
clock which fits in the center of the front 
panel and extends over the chassis be¬ 
tween the loudspeaker and the tuning 
condenser. The center of the chassis was 
purposely l^ft clear so that the time¬ 
setting shaft of the clock could be ex¬ 
tended through the screen which forms 
the back of the cabinet. The R.F. and 
detector stages are on the left-hand side 
of the chassis while the A.F. and power 
circuits are located on the right. The 
type 25B6G output tube was too big to 
fit the space between the top of the 
cabinet and the chassis, making it neces¬ 
sary to lower its socket about %-in. 
beneath the surface of the chassis. The 
socket hole was enlarged sufficiently to 
permit the entire base of the tube to 
pass through. 

Figure 3 gives the complete physical 
dimensions of the chassis, and all the 
necessary holes 
and cutouts. It will 
be seen that the 
loudspeaker, too, 
had to be recessed 
a little way into 
the chassis in order 
to clear the top of 
the cabinet. Both 
the volume control 
and the 2 -g a n g 
tuning condenser 
mount half-way 
under the chassis. 
The antenna coil 
(the one with the 
large primary 
winding) mounts 
on top of the tun¬ 
ing condenser 
while the R.F. coil 
mounts under the 
chassis. Thus both 
coils are shielded 
from each other. 
All parts are so 
positioned that 


leads are short, to prevent spurious 
pick-up between components. 

THE CIRCUIT_NEW 25B6G TUBE 

For a set of this type, the circuit had 
to be unusually reliable and stable. 
Hence, a straight-forward T.R.F. cir¬ 
cuit of the universal A.C.-D.C. type was 
chosen. 

Given such a circuit, plus excellent- 
quality parts, there is practically noth¬ 
ing to throw the set out of its state of 
stability except the aging of the tubes. 
It is therefore suggested that the con¬ 
structor, if he wishes to enjoy the same 
measure of success as the author, use 
only the parts specified in the List of 
Parts; or, at least, equal-quality substi¬ 
tutes. Above all, do not use parts manu¬ 
factured especially for the cheap A.C.- 
D.C. midget sets now flooding the mar¬ 
ket and selling for about $6.00 to $8.00. 
Such components have a safety factor 
of close to zero. 

A type 6K7 all-metal tube is employed 
as the R.F. amplifier. The positive cath¬ 
ode bias of this variable-mu tube is 
varied by means of a 25,000-ohm poten¬ 
tiometer in order to control the output 
(volume) of the set. A 300-ohm ^‘stop¬ 
ping” resistor prevents too small a bias 
being applied, which condition would 
cause circuit oscillation. 

The detector stage utilizes a type 6J7 
all-metal tube in the role of power de¬ 
tector. This tube has a fixed-bias ob¬ 
tained by virtue of the voltage drop 
across the 25,000 ohm resistor in its 
cathode circuit. It is important, for the 
sake of good tone quality and circuit 
(Continued on page 506) 




Rg. A. This illustration shows how an executive's radio set differs from or¬ 
dinary broadcast receivers. It must supply the maximum of usefulness in a 
minimum of space. 
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fig. B. Opfail illuitration o« the new parmanant-magnat dynamic phones. 


Fig. c. Here the "dynamic” earphone is seen re- 
moxed «rom its case; Hie hand aHords escallent siie 
comparison. Springs and contact studs eTiminate 
the nuisance of flexible leads from uni^t to case. 
Another ingenious development is the ouilMo 
sponge rubber ear-cushions that prevent Wf"* <>" 
the ear." These headphones were designed by Bell 
Telephone Labs, and built by Western Electric Co.; 
they are used by Electrical Research Products Co. 

C'ERPr') i« monitoring .high-fidelity 
sound equipment. 




Mother Necessity has a new offspring in the 
guise of magnetodynamic headphones de¬ 
signed to afford high-fidelity response. 


THE 

Dynamic Loudspeaker 

"GOES 

HEADPHONE" 


iiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiitiitiiiiKiiiiiiiii 


C. P. MASON 


Fig. A. A "tricic" to illustrate dynamic-type phones osed as transducers. 
Whispering Into one phone can be heard with good volume m the other. 

R adio sets, loudspeakers, tubes, testing equipment, 
circuits, all these and many more component elements 
in the broad field we call “Radio'* have undergone 
considerable change in the last few years, but the 
“forgotten device" has been the headphone. True, consid¬ 
erable impetus was given to the use of headphones by the 
recent, introduction of the piezoelectric or “crystal" type, 
but, only last month did a capable laboratory develop 
the moving-coil principle of operation,* so familiar 
in our so-called “dynamic loudspeaker," for 
efficient application in headphones. 

As Rddio^Craft recently illustrated (“Stream¬ 
lined ‘Mike' is also a loudspeaker!”, Novem^r, 

1936), the moving-coil or “dynamic" principle 
of operation very readily lends itself to reversi¬ 
ble or optional use as either microphone or 
loudspeaker. 

It is of interest to note, therefore, that the new¬ 
est in sound reproducing devices—headphones that 
use a moving voice-coil (connected to a matching trans¬ 
former)—is also capable of acting as a “mike" for sound 
pick-up. Like the previously-mentioned microphone which 
also is capable of functioning as a loudspeaker, the new 
headphones, inversely, are capable of functioning as a micro¬ 
phone unit (as shown in Fig. A.); in other words, both are 
transducers. 

Many years ago the idea of using a voice-coil moving in 
a strong ihagnetic field was put into practice. However, the 
magnetic systems then available were comparatively weak; 


and facilities were lacking for economically machining to 
sufficiently close tolerance. Both these problems have been 
overcome; in addition, important facts have been learned 
regarding several phases of acoustics that relate to head¬ 
phone operation. 

High-coercive cast magnets (of which alnwo is one type) 
are now available that have several times the strength of 
older types. A magnet of this general nature affords the 
requisite high-intehsity magnetic field for the voice-coil of 
the new dynamic headphones; this magnet takes the form 
of a cylindrical plug, drilled through the center for a mount¬ 
ing screw, as shown in Fig. B. The magnetic circuit 
is completed through a U-shaped iron yoke, and 
a pole-piece in the form of a large iron washer. 
Exceptionally close machining, and the use of 
a very light diaphragm and voice-coil construc¬ 
tion, assist greatly in producing a headphone 
unit that is amazingly efficient in transforming 
electrical energy into sound energy. 

Of material assistance in maintaining maxi¬ 
mum response fidelity across the .working audio, 
range is an “acoustic network" consisting of air 
chambers with numbers of small openings provided 
on both sides of the diaphragm. The resulting arrangement 
being highly damped serves to control the frequency-re¬ 
sponse characteristic. This construction is clearly shown in 
Fig. B. 

Few radio men realize that ordinary “magnetic" (or, 
more correctly, viagnetomagnetic) headphones are unsuited 
to precise work in checking high-fideliy programs and 
equipment. In addition to having a limited frequency-re¬ 
sponse characteristic they also readily overload when ad- 
(Continued on page 496) 
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tRANSMITTER 


NBC-RCA 
TELEVISIOM 
"ON THE AIR" 

........in.....in.. 

A SAMPLE of television program transmission was demon¬ 
strated last month in New York by the National Broadcasting 
Company in a special program illustrating RCA experimental 
developments. The pictures were broadcast from the trans- 
(Continued on pnge 485) 


FIRST—MAKE-UP. The artists pre 
pare to be televised by a complete 
theatrical make-up — though using 
materials particularly suited to the 
lighting effects and characteristics 
of the televising cameras. 


TO 

7 STUDIO 




TO n ^ 
CONTROL■ 
ROOM 


l » ^ rad 


'..'Mil, ‘ . 


"'0 - 

receiver 


third—AMPLIFYING. The sig¬ 
nals from cameras and micro¬ 
phones are properly mixed and 
amplified in special amplifiers 
which have exceedingly wide fre¬ 
quency characteristics so that 
the minute variations of light 
and shadow are not lost in trans¬ 
mission. These are also con¬ 
trolled to the proper levels. 


5 ECOND—SCANNING. The art- 

I.ts present their program before 
television cameras and -sound micro¬ 
phones which transform light and 
sound into electrical currents which 
^tre passed on to the control and 
Simplifier equipment 


FOURTH— TRANSMISSION. The amplified image and sound 
impulses are then sent over the air on ultra-high frequency 
transmitters especially designed for the purpose. These are 
located on the top of the Empire State Building. 


PIPTH—RECEPTION. The images and accompanying sounds are picked 
up in special cathode-ray television receivers which are synchron.ied with 
the scanning of the transmitter. Images 7 I /2 x 10 ins. can be obtained. 
(Receiver details appear on page 74 of August 1936 RADIO-CRAFT.) 
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Fig. D. The chassis including video and sound units. 


T he problem of designing and constructing a tele- 
vision receiver is one which differs in many ways from 
the ordinary broadcast set. First, in order to record 
or interpret the variations from high-light to deep 
shadow at the comparatively high definition used in the 
present experimental transmissions of RCA, Philco, Don 
Lee and others, a very wide band of frequencies must pass 
through the video channel, including both the R.F., I.F., and 
A.F. portions of the receiver. This must be accomplished by 
extremely careful design and construction of those portions 
of the circuit which ordinarily would cut off at much lower 
frequencies. 

When it is considered that a pass-band of over 1,000,000 
cycles IS nerossary in l.F. and A.F. units, the difficulties of 
design can be realized. 

dealt >n the Radio-Craft 
lyol Television Receiver by carefully considering each por¬ 
tion of the set as an individual unit and by keeping the 
number of tubes, tuned circuits and A.F. stages to an abso¬ 
lute minimum consistent with satisfactory results. For ex- 
®ta®ea ®re used so that the amount 

of loading needed in the tuned circuits can be kept down. 
To compensate for the lowering of gain (circuit Q reduc- 
tion^) Mused by this loading of the tuned circuits, unusually 
high-efficiency l.F. transformers of the "iron-core” type are 
used. 

i The R.F. selectivity is kept “down” by the use of a mini¬ 
mum number of tuned circuits and by the elimination of 
^ pre-selector stage (even though this may cause some 
.image reception” in some localities). 

; I'he A.F. pass-band has been widened to the required 
ertent by carefully adjusting the time-factor of the coupling 
circuits to reduce the high-frequency attenuation usually 
encountered in resistance-capacity circuits. The reduction 
of the number of A.F. coupling circuits in the video amplifier 
to an absolute minimum also aids in widening this band. 


HOW TO MAKE THE 

TELEVISION 

During the past month, David SarnofF, presi¬ 
dent of RCA, made the statement that the 
transmissions from the Empire State tele¬ 
vision transmitter would now be a series of 
dress rehearsals" to give the stafF the 
needed practice in studio technique. A 
rehearsal" is shown on page 465. 

PART II 

•.ii'MiiHiiiiiiiiwMiiiiiiiiiHiniMiiiMiiiHiimniiniiininiiiiiiiMiiiiii^ .. . . 


Incidentally, it might be well to explain (for those builders 
who are not. well versed in the requirements of a television 
receivw of the cathode-ray type) the various components 
of such a television receiver. Such a set consists of a tuner 
(desipied to operate on the frequencies of about 5 to 7 meters 
or so) followed by a frequency changer and an l.F. amplifier 
tuned to a rather high frequency (in our set it is 3A0o kc.) 
which has a wide-frequency response characteristic. This 
I.F. amplifier feeds into a diode detector followed by a 
resi^nce-coupled A.F. amplifier and the output of this 
amplifier controls the bias on the control-grid of the cathode- 
ray tube (thus increasing and decreasing the intensity of 
the spot ). Part of the l.F. signal is fed through another 
amplifier tube which acts as a synchronizing control, locking 
the sweep amplifier with the signal frequency. 

The output of the frequency changer also feeds into a 
^cond l.F. amplifier tuned to a different frequency than 
the first l.F. amplifier (in our set it is 6,360 kc.) followed 
by a second detector and A.F. amplifier for the sound accom¬ 
paniments for the television programs. This second channel, 
known as the Sound Channel, is automatically tuned to the 
frequency of the sound transmitter, when the images are 
tuned-in. 


The cathode^ray tube is fed with a high voltage on its 
accelerator plates from a power supply unit. The deflector 
plates of the C.R. tube are swept back and forth to scan the 
image end of the tube in synchi-onism with the transmitter, 
scanning by the use of two thyratron-type saw-tooth oscil¬ 
lators, one of which is locked in with the signal by means of 
the synchronizing tube. 


THE SOUND CHANNEL 

In this part of the construction, we are filling-in the empty 
space left last month in the Video Channel chassis. It will 
be remembered that we reserved this space for the sound 
channel, which, in our set, consists of an l.F. amplifier stage, 
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Fig. 4. The circuit of the l.F. amplifier, detector and A.F. amplifier which comprise the sound channel. 
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RADIO-CRAFT—1937 

RECEIVER 

Part II of this series of constructional articles explains the 
parts which make up the modern cathode-ray television 
receiver, as well as giving details for making the section for 
picking up the sounds which accompany the television 
transmissions. By this breaking up the construction of the 
set into parts, each of which has a definite and complete 
function in the complete receiver, the Technical Editor— 
C. W. Palmer—^who designed the set, hopes to make the 
building of the set easier for the experimenter who might 
otherwise be lost in the maze of wires and circuits involved* 
iiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiitiiiiiiiiitiiiiiiiiiiiiiiiiiiitiiiM 


a pentode detector and a pentode output tube. 

The parts mentioned are placed as shown in the photos, 
Figs. D, E and F. The filament and plate potentials are 
obtained from the special humless power supply unit which 
we made last month for the video amplifier. The wiring 
of the sound channel is shown in Fig. 4. This should be 
executed with care, to keep the wires short, direct and yet 
as far from those of the video circuits as possible. An 
examination of Fig. G will show the relative positions of 
the wires. 

The wires marked A A on the schematic circuit, Fig. 4, 
connect to the suppressor-grid wire of the firs^detector 
tube, VI in Fig. 1 (Part I). This suppressor-grid wire is 
broken and the leads to the transformer I.F.T.4 are connect¬ 
ed, one to the suppressor-grid of the 966 and the other to the 
cathode of V2. This inserts the sound channel in the ‘‘output” 
of the frequency changer, without affecting the character¬ 
istics and tuning of the video channel. 

When the wiring has been finished and carefully checked, 
the set can be turned on and with phones connected to the 
video amplifier the image signals from the television trans¬ 
mitter should be tuned-in to greatest volume. Then, the 
speaker should be connected to the sound channel output 
tube, the volume control of this section turned to the maxi¬ 
mum position and the trimmers on the I.F. transformers, 
I.F.T.4 and I,F.T.5 should be turned toward the lowest 
capacity position, slowly, a little at a time until the sound 
accompaniment to the images is heard in the speaker. Then 
careful adjustment for loudest signals is all that is required. 

If I.F. oscillation is encountered in this amplifier when 
the volume is turned on full, it may be necessary to insert a 
limiting resistor in series with the cathode lead of V7, be- 
(Continued on page 495) 



Fig. F. Top view. Dotted tines indicate the new section. 
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Fig. E. The rear view o* the chassis as described. 


LIST OF PARTS 

Two Meiaaner Ferrocart Alignaire type 6239 I.F. transform era, I.F.T.4 
and I.F.T.6; ^ ^ . 

Five Cornell-Dubilier mica condem^era, 0.01-mf.. C23. C24, C26, C2o. 
and C29: 

Two Cornell-Dubilier electrolytic condenaers 10 mf., 60 V,. C26. C31; 
One Cornell-Dubilier mica condenaer, 260 mmf., C27; 

One Cornell-Dubilier mica condenaer, 0.06 mf., C30; 

One Elcclrad variable resistor with power switch. 4,000 ohms, R18; 

Two Continental Carbon resistors, li.l-meg., R19, R23; 

Two Continental Carbon resistors, 10,000 ohms, R20, R24: 

One ContinenUl Carbon resistor, 60.000 ohms. R21: 

One Continental Carbon resistor, 0.6-mcg., R22; 

One Continental Carbon resistor, 0,25-meg., R25: 

One Continental Carbon resistor, 3.600 ohms, 2W., R26; 

One Hammarlund R.F. choke, 2.5 mhy., R.F.C.l; 

Three Hammarlund Isolantite octa sockets ; 

•One loudspeaker with 6F6 coupling transformer; 

One Raytheon type 6K7 metal tube. V7 ; 

One Raytheon type 6J7 meUl tube. V8; 

One Raytheon type 6F6 metol tube, V9. 

*Namc8 and addreaeee of manufacturera will 6c aent upon receipt of a 
Ktilfenvclone. 



Fig. G. The under-side ^»ew. Note the direct wiring. 
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PRECISION CONTROLS 

IN THE 16-TUBE 1937 

DX "SUPER PRO" 

This communlcatlons^type receiver has con¬ 
trols not found in the ordinary "garden 
variety" of radio receiver—^as described. 

ELI MARTIN 

iiiiiiiiiiiiitiiiiriiiiiiiiiniiiiiiiiimniiiitiiiiiniiiiiiiiiiiriiiiiiiinitiiiiiiiniiiiiiiitiitiiiiiiniiiiiiiiitiiiitiintiiiiitiiiH 


A n improved model of the pro¬ 
fessional receiver, the ‘‘Super Pro*' 
with many new unusual features, 
has just been developed. In this latest 
model, 8 metal tubes are used in con¬ 
junction with 8 glass tubes to achieve 
the combined high efficiency afforded by 
both types. 

One of the outstanding features of 
this improved model is a hand-width 
scale. Fig. lA, engraved on the front 
panel. With the aid of this exclusive 
tuning device it is possible to accurately 
select the actual band-width required. 

That is, if the operator wishes to tune 
to, let us say, a band-width of 10 kilo¬ 
cycles he can actually turn the tuning 
control to the calibration “10 kc." on the 
panel. In this manner, not only is the 
highest technical precision achieved, but 


also the most effective result; for now, 
for the first time, it is possible to select, 
at will, band-widths of definite values. 

Another important feature is a new, 
calibrated sensitivity control, Fig. IB. 
The calibrations also appear directly on 
the panel and enable the operator to 
select the proportionate sensitivity re¬ 
quired for each signal. Thus, an actual 


table can be made, for the signals from 
that particular broadcasting station. 
A calibrated audio gain confroi,Fig.lD, 
is also included on the panel. For the 
operator interested in code, an additional 
important new feature is a calibrated 
beat-oscillator control. Fig. IE, also 
with a scale engraved on the panel. This 
(Continued on page 487) 



Fig. I. The varloui ^'precision** controls described above; left to right—A, B, C and D. 


A TUBE TESTER 
THAT "TALKS" 

This tube tester is designed to overcome the defects of 
the ordinary "emission" or conductance tester. 

S. M. HARPERiiiii.... 



FiQ. a. Professional appearance Is an added 
feature. 

M ost tube checkers fail to give the 
correct answer at least ^6 per 
cent of the time; which is detri¬ 
mental to the dealer or Service Man, 
and a source of annoyance and disap¬ 
pointment to the customer. Realizing 
that tube defects such as cathode-heater 
leakage and intermittent contacts will 
cause trouble in a radio set even though 
the tube tests “good” in a checker has 
led to the development of a new tube 
tester that will give audible proof of 
a tube's merit. 

This tube tester is not of the emission 
or dynamic mutual conductaTice type. 
Instead, it gives a reading affected si¬ 
multaneously by the grid*8 ability to 
control plate current and by the ability 


of the cathode to furnish plate current, 
^^.the g 7 *id lacks effective control (a 
condition reflected in amplification) 
rejection takes place even with a tube 
which may show high total emission. 
If the cathode is worn out, or spotty or 
otherwise defective, rejection takes 
place even though mutual conductance 
might read high when measured with 
small currents. 

MUTUAL EMISSION READINGS 
The meter readings are proportional 
to something like an average of the 
dynamic mutual conductance and the 
filament or cathode emission. That is— 
a tube with high emission and low 
mutual will read higher than one with 
the same mutual combined with low 
emission; one with high mutual and low 
emission will read low and usually will 
be rejected. High mutual and high emis¬ 
sion will read “very good” while both 
being low will cause a very poor read¬ 
ing. This is preferable to either straight 
dynamic mutual or straight emission 


alone, for the reasons mentioned above. 

This “twin test,” mutual emission 
system of measurement has been per¬ 
fected without sacrificing operating 
simplicity. You simply set 3 pointers 
from a chart having readings much 
easier to remember than any telephone 
number. Then you move the single test 
switch through its respective positions 
for the complete answer regarding: 
shorts; leakage; noise, and output. 

The great majority of tube testers on 
the market today are of the “emission” 
type. The highly positive control-grid 
in emission testing draws abnormally 
high cathode current. This abnormal 
current must be delivered by any tube 
which is to test Good. High-resistance 
tubes, which in actual service carry but 
very small currents, often test Bad be¬ 
cause they cannot deliver the excessive 
test current, though perfectly good in 
normal service. 

Emission testing checks all tubes as 
rectifiers, tying all elements togrether to 
(Continued on page 489) 
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Modern Trains 

ARE 

Radio Equipped 

Passengers traveling in the new high-speed 
trains of the New York Central and other 
lines are not deprived of hearing special ra¬ 
dio programs, en route, for radio receivers 
are installed on these trains whenever spe¬ 
cial programs are broadcast. 

F. E. GOULD 

... 



One of the radio sets in the observution car of the 20th Century Limited. 


T he famous Twentieth Century Limited, Southwest¬ 
ern Limited and other crack New York Central Trains 
are now giving passengers the opportunity of listening 
to all important radio broadcasts through the medium 
of the same type radio sets as are used in their homes. Using 
this type of set was a problem, at first, because railroad 
lighting systems operate on 32 V. D.C., whereas home radio 
receivers require 110 V, A.C. Another problem was the 
electrical disturbances caused by the air-conditioning sys¬ 
tems, electric fans, generators, relays, etc. Motor-generator 
sets are used to increase the voltage and change it from D.C, 
to A.C,, and a unique antenna system and filters solve the 
noise problem. The result is that passengers now listen to 
high-fidelity radio reproduction, all along the line, unim¬ 
paired by any serious interference. At the present time the 
radio receivers are not left on the trains permanently, but 
are placed there when important sporting or other events 
are being broadcast. 

A unique installation system is used. A number of re¬ 
ceivers with knockdown aerial equipment, filters, motor- 
generator sets, etc., are kept instantly available at a central 
point An order is given to place a radio set on a certain 
train and within hours it is completely installed includ¬ 
ing the aerial on the roof of car! Later, it is removed to 
await the broadcasting of some other important event. 



□•tails of tha aerial and receiver installation. Note the l«ad*in. 


SOURCES OF TRAIN-RADIO IN 'ERFERENCE 

Radio sets have been instalhd for special events on certain 
through trains for the past 3 /ears. Trouble was experienced 
at first with some interferen^te at high speeds, but most of 
this has been removed with cc ndenser filters on all electrical 
apparatus, including regulatur carbon piles, and an induc- 
tive-capacitative filter in the A.C. line at the radio set. A 
little noise is still experienced at high speed, which may be 
caused either by static from :riction of air on car surfaces, 
or by the car wheels breaking minute signal circuits as they 
cross rail joints. Possibly a counterpoise mounted under, 
(Continued yn page 487) 



The roof-top (closed loop) aerial installed at the same time as the set. 



A groop of the receivers and generators In the Installation Dept. 
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MAKE THIS MIDGET 

SERVICING 

OSCILLOSCOPE 

The Service Man can build this useful midget 
cathode-ray oscilloscope for about $10.00. 
It weighs less than 3|/2 lbs. complete and 
thus is an ideal unit to take on the job. 

J. B. CARTER 

inniHijiniiiiiiiiiiiiiHiiiiiiiiiirniirininiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiriiiiiiiniiitiiiiiiiiiiniiinriiniijmiiiiimrrm 



Fig. B. Note the small size of the tube. 


USES OF THE MIDGET 
OSCILLOSCOPE 

I. Voltage measurements A.C. or 
D.C. 

2* Distortion In A.F. amplifiers. 

3* Receiver output. 

4. Frequency measurement (low 
frequencies). 

5. Alignment of receivers. 

6. Power factor and phase rela¬ 
tions. 

7» Visual alignment (with saw¬ 
tooth oscillator). 

8* Wave-form analysis. 

9* Percentage of modulation 
(transmitters). 


T he introduction of the type 

913 metal oscilloscope tube which 
was announced to the public last 
month in Radio-Craft has opened 
up an entirely new field for Service Men 
and technicians in the visual repair and 
alignment of radio sets. 

The new tube, being small in size and 
requiring only 300 to 600 volts on the 
anodes can be incorporated in portable 
servicing equipment, thus permitting 
the technician to do a “service bench” 
job in the customer's home. This is 
especially useful for the modern all¬ 
wave and high-fidelity receivers which 
require very careful alignment in order 
to perform correctly. 

In spite of its small size (being 
the same size as the 6L6 beam 
power tube) the 913 tube 
provides an image suffi¬ 
ciently large for all service 
work. The screen is 1 in. 
in diameter, but larger 
images can obtained by 
the use of a lens. (Inciden¬ 
tally, it was found that a 
large reading glass would 
supply a very clear image when 
placed at the correct focal point, and 
an increase to twice the size or 2 ins. 
was obtained.) This lens can be mount¬ 
ed permanently at the correct point. 

CONSTRUCTION 

The unit described here was built up 
for the laboratory bench, and is thus 
not sized correctly to fit into a portable 


carrying case. However, by rearranging 
the chassis layout slightly, it can be 
easily enclosed in such a case. In making 
the layout, the important points are to 
keep the power transformer as far as 
possible from the tube, to prevent pick¬ 
up of 60-cycle ripple and to keep the 
deflector plate leads clear of all other 
wires, for the same reason. 

This unit was not designed with a 
saw-tooth sweep oscillator as an integral 
part, though such a unit as well as ver¬ 
tical and horizontal amplifiers can be 
made if desired. Previous articles in 
Radio-Craftf notably the series on build¬ 
ing a cathode-ray oscilloscope by C. 
Sicuranza in the July, Aug. and Sept. 
1936 issues; and the articles by 
A. A. Ghirardi on the subject 
of cathode-rays will be of 
assistance to the Service 
Man who wishes to expand 
this little unit. 

Even without sweep am¬ 
plifiers and saw-tooth oscil¬ 
lator, there are many uses 
to which an oscilloscope can 
be put. A few of these will 
be mentioned later. The tabula¬ 
tion at the left includes these uses. 

The photos, Figs. A and C show the 
positions of the parts in the unit. The 
chassis layout. Fig. 2, gives all details 
for making the chassis. Two cutouts are 
made in this layout. One of these is for 
the power transformer and the other 
for the output leads. These are 6 in 
(Continued on page 497) 




Fig. J. Th« circuit of tha unit with valuts of parts. 


> Cathode 


id.6^ 

□ HVii 



Hg. 2. Tha chassis layout and drilling dimantloni. 
Tha small siza of tha unit can ba saan 
from this drawing. 
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HOW TO ADD 

"VARIABLE-SELECTIVITY" 

TO SUPERHETS. 

An "electrical" system for broadening the band-width of 
the I.F. circuits in existing superhet. receivers. 

J* VETTEniiininiiiiiHiiiiniiiiiiiininiiiiiHiiiiiiiiiiiiiiiiiiiHiHiiiHiiiMHiiiiiniiiiniiiiiiiiiiiiniiHiiiiiiiniiiiHMHiuuniiiiiiinn 



Rg. I. Ihe appearance of the LF. transformers. 


W ITH THE present trend toward 
improved audio systems, and with 
the installation of superior studio 
equipment in the major broadcast sta¬ 
tions, many set builders and Service 
Men are turning their attention toward 
receivers allowing higher fidelity of 



Fig. 2. The basic circuit of the band widener. 


reproduction of the received signals. 

Usually, such a receiver evolves from 
an old T.R.F. set, revamped for modern 
tubes, and to allow the use of a diode 
detector. For purely local reception, 
such a receiver, properly revamped, will 
usually provide excellent reception of 
quite satisfactory tonal quality, assMw- 
ing that the audio system is capable of 
the higher quality of reproductio^iu 
However, the average listener does, at 
times, wish to “fish” for more distant 
stations, and with the revamped T.R.F. 
set, this is usually hard to do, because 
of the lack of sensitivity usually encoun¬ 
tered in this type of receiver, and, be¬ 
cause of the intentional destruction of 
selectivity to permit the reception of a 
broader frequency band. And even if 
the set has sufficient sensitivity, if the 
station desired is at all near in fre¬ 
quency to a local station, the reception 


of the distant station is an impossibility. 

In su:h alterations and revamping 
operations, the Service Man or builder 
invariatly steers clear of superhetero¬ 
dynes, since, with the average super., 
the selectivity as a rule cannot be suffi¬ 
ciently reduced without introducing re¬ 
peat tuT ing points, images and the like. 
So the T.R.F. job is brought in, and 
alteted. In some cases this is all right, 
as some listeners^have another good set 
which will allow them to g6 ahead and 
fish for DX, keepir^ the R.F. receiver 
for local, high-fidelity reception. How¬ 
ever, thj ideal setup would seem to be a 
receiver which would tune broad enough 
for “hi^.h-fidelity” reception; and at the 
same lime sufficiently selective and 
sensitive for normal reception from 
distant stations. Such a receiver, in 
simple jbrm, doesn't seem possible when 
(Continued on page 495) 


MIXER CIRCUITS YOU SHOULD KNOW 


Tho very basis of superhet. reception is the niixin9 of 
signals with local oscillations—learn about mixers* 

©HIRARDInimiuiiin«m!!!iniin»nuiiiiiiiiiii!ii!iiiniiiiHi!!iiiiii!iiiiMiii!iiHi«'”iHi>M'>i»ii»”>«^^^ 


I N THE January issue of Radio-Crafty 
on page 410, we discussed various 
methods of producing circuit oscil¬ 
lation by means of vacuum tubes—as 
used by Service Men in testing receivers 
and in the local-oscillator of super¬ 
heterodyne receivers. 

Now, for testing, we desire not only 
to have a source of R.F. oscillations, or 
gives,” but to modulate it, as a trans¬ 
mitting station's carrier wave is modu¬ 
lated. This enables us to test the R.F. 
amplification better, and also the audio 
stages and the reproducer of our set. 


A.F. MODULATION 

We may, for instance, take a regener¬ 
ative set and introduce into the control- 
grid circuit an A.F. transformer (Fig. 
ID) through the secondary of which we 
increase and decrease the voltage exist¬ 
ing between control-grid and plate; 
superimposing thus A.F. variations on 
the R.F. oscillations already set up. This 
is done when we cut a microphone or a 
phonograph pickup into a control-grid 
circuit; except that, normally, we do not 
permit the tube circuit to oscillate when 
(Continued on page 498) 


Fla. I. The various circuits for modulation and mixing referred to in the text. 
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INTERNATIONAL 
RADIO REVIEW 


I RADIO-CRAFT receives hundreds of magazines I 
I from all parts of the world. Since the cost of sub- 
I scribing to each of these would be prohibitive for 
§ most radio men, we have arranged with technical 
I translators to prepare reviews tor our readers. 

......... 



Fig. A. The English Elcco*Scophony vision set. 



Fig. B. The English Pye television receiver. 



Fig. D. The Telefunken "pro|ector" set. 


TELEVISION ABROAD 

HILE television broadcasting has 
now reached the point of ''field 
tests” and experimental reception in the 
U.S., high-definition and semi-high defi¬ 
nition television in England and Ger¬ 
many has reached the point where com¬ 
mercial receivers are being offered for 
sale. 

The recent radio exhibit at Radio- 
lympia reveals the fact that practically 
every large manufacturer of radio re¬ 
ceivers in England has made a set cap¬ 
able of receiving the views being sent 
out by the B.B.C. and the Baird Co. 

An outstanding point of interest in 
these sets is the lack of standardization 
or similarity between sets of different 


Of the German sets recently placed 
on the market, the outstanding one is 
perhaps the Telefunken "projector-type 
television receiver" which uses a tube 
sufficiently brilliant to project a 3 ft. 
square image on a screen. This set, 
which is described in greater detail else¬ 
where in this issue, was sho^vn in a re- 
cent issue of RAF A (Stuttgart). See 
Fig. D. 

The appearance of another German 
image and sound receiver made by the 
firm of Fernseh A.G. is seen in Fig. E. 
This set uses a large cathode-ray tube ’ 
mounted in a horizontal position. The 
images are viewed directly on the fluo¬ 
rescent end of the tube. 



makers. Each manufacturer has evi¬ 
dently decided what is right in his own 
eyes and gone ahead without fear of 
criticism. 

For example, there is the large Ekco- 
Scophoriy set—the largest shown at the 
exhibit. This set is not a cathode-ray 
receiver, mechanical methods being used 
for scanning (small mirror dinims driv¬ 
en by motors controlled by synchroniz¬ 
ing vacuum tubes). The images are 
12 X 16 ins. See Fig. A. 

Then, there is the Pye set which gives 
images 8 x 10 ins. on a horizontal 
cathode-ray tube. Separate receivers 
are used for vision and sound—the two 
sets are semi-fixed tuned thus reducing 
the number of controls to a minimum. 
The odd appearance of the cabinet hous¬ 
ing this set is seen in Fig. B. The chas¬ 
sis is shown in Fig. C. 

Besides these two, views of which are 
reprinted from World-Radio (London) 
and Wireless World (London) respec¬ 
tively, receivers were demonstrated and 
displayed by the following companies in 
the Radiolympia exhibit: Baird; Cos- 
sor; Ferranti; G.E.C.; Halcyon; 
H.M.V.; MaxToniphone; Phillips, and 
several others. 


A FRENCH "SUPER" REFLEX WITH 
F.C.T. DETECTION 

EVERAL articles, both practical and 
theoretical, concerning the F.C.T. de¬ 
tection scheme have appeared in recent 
issues of Radio-Craft, In the latest is¬ 
sue of Toute La Radio (Paris) a super- 
het. tyi>e r^eiver built around the 
F.C.T. principle was described by the 
author (Jean Dieuzy) of the original 
article which appeared in Radio-Craft* 
The circuit (see Fig. 1) uses a Eu¬ 
ropean tube comprising a pentode and 
triode (somewhat similar to the penta- 
grid converter tubes—6A7, 6A8, etc. 
available in the U.S.) for the Ist-de- 
tector and oscillator. The coils used to 
tune this converter actually comprise 
an all-wave tuner and band switch, but 
for simplicity's sake only one set of 
coils is shown. 

The converter tube feeds into the 
F.C.T. "pentode” tube through an iron- 
core 456 kc. I.F. transformer. The out¬ 
put (taken from the screen-grid and 
suppressor-grid—tied together) feeds 
into the primary of the second LF. 
transformer. The secondary feeds the 
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I.P. signal back into the control-grid 
and plate circuit (which is the input 
circuit of the P.C.T. detector—it will be 
remembered). The detected signal is 
then fed from the anode of the tube (ac¬ 
tually the screen-grid and suppressor- 
grid tied together) and then through 
the 0.03-mf. condenser to the control- 
grid of the pentode A.P. amplifier. 

The values of the parts are indicated 
on the circuit and should present no 
difficulty for the advanced experimenter. 


A GERMAN "TEA-WAGON** RADIO 
SET 

A n interesting radio set designed for 
clubSj hotels, etc., was recently 
placed on the market in Germany, ac¬ 
cording to our Berlin Correspondent. 

The set is equipped with small rub¬ 
ber wheels so that it can be moved con¬ 
veniently from place to place. Also, the 
loudspeaker is not an integi*al part of 
the set but is mounted in a separate 
cabinet, as shown in Pig. P, so that it 
can be used either with the receiver or 
in another part of the room, as desired. 

A NOVEL OSCILLOSCOPE 

T he South American magazine Cien- 
cia Popular (Buenos Aires) recently 
ran a photo of a novel shape of oscil¬ 
loscope which may be of interest to 
Service Men and technicians in the U.S. 

Instead of mounting the C.R. tube 
in the usual horizontal position which 
dictates that the case of the oscilloscope 
shall be rather large in length and 



width, the tube is mounted vertically. 
This is shown in Pig. G. and it will be 
noticed that the images may be seen 
either directly on the top of the tubers 
fluorescent screen or in a mirror mount¬ 
ed on the inside of the cover. 

The usual controls are mounted on a 
panel on the front of the instrument. It 
will be noticed that the space required 
on the lab. table or bench is much small¬ 
er than for the ordinary instrument. 


AN ENGLISH •*HIGH.FIDELITY" SET 

T he receiver shown in Pig. H is an 
example of the latest set trend in 
England. The set is a superhet. having 
an I.P. band-width control, an unusual¬ 
ly fine speaker unit and triode A.P. am¬ 
plifier. 

The combination of these characteris¬ 
tics produces a fidelity which is well 
above the general run of sets available 
in that country, according to the report 
which was printed in Wireless Retailer 
and Broadcaster (London). 

The set covers the usual broadcast 
band of 195 to 675 meters and in addi¬ 
tion has a band from 750 to 2,000 me¬ 
ters. The tuning dial is in the form of 
a vertical scale with 2 pointers mov¬ 
ing up the 2 calibrated strips. At the 
top of the dial is a tuning "‘eye” of the 
European type having 4 shadow bands 
in place of the single one found in the 
American 6E5 and 6G5 tubes. 

The cabinet of the set is moulded 
bakelite with a walnut grain which 
presents a very pleasing appearance. 
(Continued on page 486) 



Fig. H. left. An English high.fidellty set with a 
tuning eye indicator and "moulded" case. 

Fig. I, above. The English "peoples" radio receiver. 




Fig. F. A set on wheels with separate speaker. ' 


remov¬ 

able 


Fig. This oscilloscope tube is upright. 



Fig. J. The German portable "peoples" set. 
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A NEW 60-W. 

BEAM AMPLIFIER 

This amplifier is easily adjusted to meet any 
P.A. need, from Soldiers' Field (Chicago) to 
home use! The diagram of the amplifier, 
with an explanation of its action, is given. 

McMURDO SILVER 

inn.....inn.... .... 


R epeated inquiries for P.A. arri- 
plifjers in the past 4 years have 
elicited the response from the 
writer that there were hundreds of good 
ones available, so why bother him. A 
couple of not-easily-downed inquiries 



I* Effect of filters on frequency response. 


finally forced him to a critical survey of 
the amplifier market of today, to find 
that amplifier design is abotii where it 
was U years ago; that it has wot even 
kept up with radio receiver A.F. design 
advances .f Air of which, briefly, explains 
the reasons for the amplifier here de¬ 
scribed. 

Suffice it to say that it was designed 
to provide in a single unit all the 
modern features, of recognized impor¬ 
tance, in the amplifier installation field. 

FLEXIBILITY 

This amplifier is not only "universal'' 
electrically but also mechanically. A 
pair of chrome handles makes its 16% 
X 8V^ X 8% in. size easily portable; a 
pair of rack adapter angles fit it to a 
standard relay rack in a jiffy with only 
a screwdriver; or, turn the one-piece 


panel and ends front to back, bolt on the 
two rack angles, and it mounts on a 
proj'ection-room wall. Its solid construc¬ 
tion of 3/32-in. steel with all corners 
arc-welded, the whole finished in pol- 
(Continued on page 499) 
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RADIO SETS FOR 
EXPORT AND MARINE USE 

MILTON B. SLEEPER 


Radio sets to be used in any 
part of the world must be en¬ 
gineered to withstand ex¬ 
tremes of climate. 


..........in........ 


W AIT a minute! Before you unpack 
that brand new radio set of yours, 
set it down at the top of a long 
flight of stairs, and give it a kick swift 
enough to send it bouncing down, end 
over end, at a good clip! 

What? You don’t want to do it? You 
think it might be damaged? Well, if it’s 
a radio receiver that has been properly 
designed for export you needn’t worry. 
In fact, one well-known manufacturer 
of sets of this type builds them to with¬ 
stand more abuse than that; they are, 
in fact, thrown down concrete stairs 
simply to test the strength of the pack¬ 
ing carton! "Is such an extreme test 
necessary ?*\ you may ask. Indeed, it is. 

SHIPMENT 

You see, when sets are traveling all 
over the world, they encounter pretty 
rough treatment while they are on the 
docks, and being loaded and unloaded 
from the freighters. In many ports, the 
ships do not tie up at docks, but unload 
in the harbor onto lighters; then, in 
rough weather, the cargo is handled 
very roughly indeed. 


However, it may surprise you to 
know, as it amazed one manufacturer 
to learn when, many years ago, he be¬ 
gan to ship radio sets to far-distant 


lands, that the slight vibration, day 
after day, set up by the throbbing of the 
ship’s engines can do more harm than 
(Continued on page 491) 



' ,. Torrur* cnamper used py Bell Tel.__ 

under wide climatic changes. Temperature ai 
nurnidjty may be varied to ilmulate conditions in Alaska, Florid 
Atrica. Of any other point on the globe you may care to nam 
Telescopes, microscopes, scales and recording devices are usi 
to check performance under all extremes. 


Ldvie TOr TQaTII 


Fig. B. An "export'* and ''marine** 
set such as described by the author. 
This set is designed to withstand 
unusual climatic and temperature 
changes as well as shipment in 
"freighters." 
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MODERN 

SHORT-WAVE 

DIATHERMY 

In this Part, a discussion of' the different 
types of diathermy machines is included. 
The methods of mounting the electrodes are 
also outlined and a short description of the 
applications of S.-W, diathermy is given. 
Part III will contain construction details for 
building a short-wave diathermy machine. 


LEON e. BUNKIN 


ninniinmiiiiiiininiiiiiiniiiiiiiiiiiiiiiinii 


PART II 



Fig. C. The mechanical support of the electrodes is shown. (No. I27i) 


I N THE production of the necessary 
deep heat for therapeutic purposes, 
two types of machines are now be¬ 
ing: used. One is the vactuiTn^iube 
type, and the other is the spark-gap 
type. In either machine, insulated metal 
electrodes or insulated flexible cables 
are used to apply the generated energy 
to the patient. 

"CONDENSER-ELECTRODE** METHOD 
The metal-plate electrode application 
is known as the “condenser-electrode" 
method, since the portion of the body 
to be treated is placed between the two 
insulated metal plates which form one 
section of a condenser, and the body 
tissues which act as the dielectric, 
form the other section. 

The electrodes are not placed in di¬ 
rect contact with the body; instead, they 
are separated from the skin surface by 
a certain amount of absorbent material 
(cotton, toweling, etc.), so that any ac¬ 
cumulation of moisture may be ab¬ 
sorbed. This precaution is taken since 
the presence of any moisture on the 
skin due to perspiration may cause se¬ 
rious burns when the energy is applied. 
A recent method is to hold the electrodes 
in position by mechanical means as il¬ 
lustrated in Fig. C. 

The condenser-type electrode may 
take various forms in order to effect 
certain results. The plates may be of 


equal size for even heating; or one plate 
may be larger than the other so that 
the current will be concentrated to the 
area beneath the smaller plate. They 
may also be in the form of cuffs which 
encircle an arm or leg, the area to be 
treated lying between the two cuff elec¬ 
trodes. The length of the leads to the 
electrodes is predetermined for a given 
type (wavelength) of machine; slight 
changes in the electrode-circuit con¬ 
stants are corrected by adjustment of 
this (load) circuit's tuning condenser 
(C4, in Fig. 1, Part I). 

"INSULATED-CABLE" SYSTEM 

The insulated-cable method is gen¬ 
erally refer red-to as the “electromag¬ 
netic induction" system. Here the ap¬ 
plication of energy is by means of the 
flexible cable which is coiled about the 
part to be treated, or the cable can be 
coiled and placed upon the area re¬ 
quiring treatment. (This coil thus be¬ 
comes an “electrode".) (See Fig. E.) 
Absorbent material is also used here to 
separate the coils from the body. 

Within certain limits, it is good prac¬ 
tice to separate the electrodes from the 
skin some certain amount, as this will 
result in improved heat-depth effect. In 
this system, too, slight changes in out¬ 
put, due to variations in the coil-type 
“electrode," are corrected by re-tuning 
(C4). 


Of the tyro usual methods of applica¬ 
tion employed, the consensus of opinion 
is definitely in favor of the coil-electrod,e 
or electromagnetic induction type, b^ 
cause the “penetration" is greater; 
that is, the amount of heat induced in 
the body before the patient's skin toler¬ 
ance is reached is higher than in the 
condenser-electrode method. 

Figure 2 A and B illustrates the flow 
of energy in the two methods. 

There is another scope of usefulness 
with S.-W. radio-therapy apparatus. 
That is, their use in electro-surgery, 
cauteryt desiccation, . and coagulatioru 
The accessories for performing these 
different functions are, in most ma¬ 
chines, plugged into the same recep¬ 
tacles provided for the diathermy elec¬ 
trodes. 

CIRCUIT CONSIDERATIONS 

Let us consider first the vacuuni-tube 
S.-W, diathermy machine. This con¬ 
sists simply of one or more tubes in an 
oscillatory circuit;-In order to cheapen 
manufacture, some designers of S.-W. 
therapy machines use half-wave, self- 
rectified oscillator circuits. As a result, 
the plates of the tubes are supplied with 
raw A.C. and cause the power output 
of the oscillator to be modulated by the 
A.C, line frequency. For greatest effi¬ 
ciency it is necessary to keep the peak 
(Continued on page 600) 
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machine 



A- . 


CONDENSER 
PIELO 



-C- 


V. UNDAMPED 

OSCILLATIONS 



DAMPED ^ 
OSCILLATIONS 


Ftg. 2. A and B. flow of anargy whan 
comparison of the waveform produced 


using elacfromagn«tic and capacltaflva application; C and I 
d by undamped (C.W.) and damped (spark-gap) oscillators. 
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I'lHKO— Dlalhermy Co. of America 
Fig. 0. A *'spark**-type diathermy machine. The 
wavelength Is 18 to 20 meters—diathermic capacity 
is l,5(a milliamperes. Uses a multi-section gap. 
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THE NEW M-WATT 

"F.V.F.B." 

BEAM POWER 
AMPLIFIER 

This exclusive article deals with a new type 
Fixed-Voltage, Fixed-Bias Beam-Tube Unit. 

..........»,h«A. c. shaney 



Fig. A. The appearance of the "F.V. F.B." «)-W. amplifier. 




W IDE-SPREAD use of the 6L6 beam power tubes by 
amateur experimenters may have tended to dampen 
their ardor displayed when first reading about the 
^ 60-watt power output of two 6L6 tubes” —in accord¬ 
ance with data supplied by tube manufacturers. Unfortu¬ 
nately, or possibly fortunately, few experimenters attained 
the rated output without running into a considerable amount 
of difficulty. Many so-called designers have attempted to use 
spare output transformers, input transformers, power 
transformers, which they happened to have on hand. So 
much popular tribute has been paid to junk-box radio sets 
and amplifiers, that many experimenters have been led to 
^lieve that ideal beam power conditions can easily 
be obtained froni miscellaneous equipment. 

A careful study of the recommended operating 
conditions for the 6L6 tubes using fixed bias 
for the production of 60 W. discloses the follow¬ 
ing interesting facts: 

"BEAM" RATING 

The plate current of both tubes increases from 
120 ma. (at no-signal) to 230 ma. at full-signal 
This condition represents an increased plate cur¬ 
rent drain of 128 ma. Likewise, the zero signal screen- 
grid current increases from 6 ma. to 20 ma. at full-signal. 
Besides these astounding changes, it should be borne in mind 
that tube manufacturers usually supply tube ratings as 
based upon “ideal” conditions. This means that the plate 
and screen-grid supplies as well as the control-grid supply 
must have perfect reg^ilation or practically no equivalent 
series resistance. Few experimenters know that batteries 
are used to supply the required voltages while making tests. 
Naturally, this * ideal** condition is rarely duplicated by the 
ex^rimenter or practical manufacturer of high-power am- 
plihers, because, A.C. power supplies are nearly always used. 

In view of the fact that a great number of other factors 
enter into the attainment of 60 W. from a pair of 6L6s, it 
becomes necessary to review the effect of variable regulation 
in the plate, screen-grid, and control-grid current supply. 


.OR THt 

FIRST 
TIME 

m Ahiy 

RADtO 

Li'SllfAT« 


First, however, let us discuss the problem of regulation. 
REGULATION 

Although it is desirable to have a practically constant 
output of a fixed voltage from all power supplies, regardless 
of the amount of current drawn, it is essential that certain 
limits of voltage drop (under full-load conditions) be main¬ 
tained in both the plate and screen-grid power supply so 
that large increases of current will not cause undue drop 
in voltage. As the 6L6 tubes will draw considerable current 
over short periods of time, an inadequate power supply of 
400 V. may drop to 250 V. during the period of increased 
consumption. A proportionate drop will take place 
with the screen-grid voltage. This undue lowering 
of voltage introduces two undesirable effects: 
k (1) decreased power output; and, (2) increased 
plate-circuit distortion. 

These conditions are particularly noticeable 
when triodes are used. Naturally, these effects 
are stjll more predominant when screen-grid 
tubes are used, such as the 6L6 or the 6F6 
(pentode operation). 

_ The problem of voltage regulation is a complex 

and will not be discussed in this limited space; 
Suffice it to say, however, that the resistance of the high- 
voltag^ winding of the power transformer, design of the 
swinging choke, desigrn of the output transformer, all have 
definite effects upon the voltage regulation. In addition to 
this, the desigrn of the driver transformer is dependent upon 
the voltage regulation of the power supply system. This 
design is also affected by the biasing arrangement of the 
driver tubes. 

As the optimum plate load of the output tubes is cor¬ 
related to the regulation of the bias supply, this factor again 
influences the design of the output transformer. In addition 
to this, the design of the output transformer is also affected 
by the biasing arrangement of the driver tubes. It can there¬ 
fore be readily seen how the design of a high-fidelity beam- 
(Contimted on page 501) 
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A SIMPLIFIED 
CONVERTER 

FOR SHORT-WAVE BEGINNERS 

Part I contained constructional and aligning details for 
making this advanced yet simply constructed short-wave 
converter. Part 11 contains details for making the coils. 


RAYMOND P. ADAMS 

iiJiiiiiiiiiiiminiiiiiiiimtiitniuiiiiMiiiiiiiiiiiiHiiiittniiiitHitn^^ 


M aking a modem short-wave 

converter, containing metal 
tubes, and built-in power sup¬ 
ply; and with a range of 19 to 
200 meters, was made easy, last month, 
in Part I of this article, which con¬ 
tained all the basis data. However, 
more complete data concerning the coils 
required, are desired by those who vdsh 
to make their own inductance units; 
and, consequently, we ''go on with the 
story”; 

Before building the high-frequency 
coils, the constructor should first de¬ 
cide just which bands he wishes to cov¬ 
er; then estimate the desired coverage 
for each set of coils, and the required 
number. The fewer the coils, of course, 
the more simplified the business be¬ 
comes. 

If the converter is to cover a band, 
say, from 19 to around 50 meters, there 
is no advantage in using more than one 
set of coils. One oscillator and one de¬ 
tector coil, wired permanently into the 
circuit, will do the job; and the switch 
may be dispensed with. One more "coil 
set” should run the coverage well up 
into the 100-meter band, with the band 


"ATIPTOTHEV/ISE— 

Did you build that high-fidelity, 12-tubo 
radio receiver described in February and 
March. 1936, RADIO-CRAFT? Then, 
you will surely want to read the direc¬ 
tions, for improving the response 

of this set, in’—March RADIO-CRAFT. 
Or maybe you would like to build a 
imie 3- or 4-tube loudspeaker wt of 
simple design? Then read—March RA¬ 
DIO-CRAFT, ^ ^ ^ 

If you are interested in more funda¬ 
mental elements as for instance the fac¬ 
tors involved in the elementary I-tube 
set you will find a breakdown analysis 
of 8 basic circuits in—March RADIO¬ 
CRAFT, 

Also, look for Part III of the construc¬ 
tion article on a modern, low-price tele¬ 
vision receiver—in March RADIO-CRAFT, 
Do you know about recent developments 
in antenna design? Much that is new 
on this important topic appears in— 

March RADIO-CRAFT, . 

Beginners in. all branches of radio will 
find information of interest to them; and 
experts, in these numerous divisions of 
the radio field, will learn of time- and 
money-saving developments In—March 

radio-craft. 


PART II 


switch required. Another will hit the 
high-frequency end of the broadcast 
band, and another will tune from 7 me¬ 
ters (if it can be made to work at the 
really high frequencies) up to 20 or 
25. The single set, or the dual—perhaps 
the triple—is suggested as practical. 
The 4- or 5-band assembly is advised 
only where the builder has an experi¬ 
menter's complex and confidence in his 
ambitious efforts. 

DESIGN 

The first move is to estimate, on pa¬ 
per, the diameter of the forms, number 
of turns, width of windings, and sizes 
of wire. This seems like going at the 
business backwards, but, it’s the only 
way we can go at it. 

Suppose we are to build a single set 
of coils for greatest coverage. We want 
to hit the 19-meter B.C, band and go 
as high as possible. 

An imaginary coil is wound, 1 in. 
wide, with 12 turns of wire, in %-in. 
of form length. Our job is to now cal¬ 
culate the inductance of this coil. 

0.2A*N* 

Inductance in microhenries =- 

3A+9B 


Where 

A equals coil diameter, in inches; 

B equals length of winding, in 
inches; 

N equals the number of turns. 

Substituting our imaginary values 
we get an inductance figure of 3.8 + 
microhenries. 

Looking up our copper wire tables, 
we find 12 turns of No. 20 wire will 
take up %-in. length. 

We should now refer to some suitable 
chart giving straightedge relations 
between inductance in microhenries, 
capacity in micromicrofarads, and fre¬ 
quency. 

To the minimum capacity figure for 
the condenser (12 mmf.) is added an 
estimated trimmer capacity and an 
estimated circuit wiring capacity. Fig¬ 
ure the total of these added capacities 
at 18 mmf. (This seems high, but is 
actually a low estimate, based on short 
leads and the lowest practical value of 
trimmer capacity). Thus, 18 plus 12 
gives actual capacity minimum of 30; 
18 plus the 360 mmf. maximum gives 


COIL CONSTRUCTION 
OSCILLATOR detector 

4TURN5 f approx.) 4 TURNS MRPROX.) 

Tie 
POINT 



necessary 


TURNS*4 TO 12 f 'cathode 

windings spaced 72to 1“ 

^ other high frequency COILS'^ 

ALL other cdils Close-wouno with ns. 22 d.^.wire 

05C. COILS TO HAVE SMALLER INDUCTANCE THAN OET. COILS 

padoers necessary for oscillator fSOO MnIF* TOOOS-MF. 
TO BE FOUND By calculation,AHO TRiAl-ANO-ERRDR 
experiment for individual oscillator coils. 


Fig. 4. Colt details for oscillator and detector* 





US an actual or overall maximum of 378 
mmf. 

The straightedge is now lined up be¬ 
tween mmf. on the "capacity” vertical 
and 3.8 microhenry on the “inductance” 
vertical. The line crosses the kc. scale 
at approximately 15 megacycles or 20 
meters. 

We know our theoretical coil will not 
hit 19 meters; so we must do one of two 
things to cut down its effective induct¬ 
ance; trim it down physically, or reduce 
self-capacity by spacing turns. What¬ 
ever we do, however, we know fairly 
well (at least from calculation) that a 
coil built to these specifications, with 
perhaps half a turn less, and winding 
stretched out to cover about an inch of 
form space, will meet minimum range 
requirements. 

The straightedge applied similarly 
for maximum capacity of 378 gives the 
upper frequency limit, well up toward 

4,000 kc. . . ^ X. ^ 

Actually, such a coil in a four-band 
system would be used to cover the 9,000 
to 4,000 kc. range. The many leads add 
to the minimum capacity to make tun¬ 
ing above 9,000 kc. impossible; what is 
more, the minimum is deliberately 
trimmed high, for maximum stability 
and minimum interaction between coils, 
especially in oscillator circuits. In a 
single-band, wide-rang^ converter, how¬ 
ever, such a coil, provided with a close- 
wound 5- or 6-tum primary of No. 24 
wire, spaced about ^-ia. from the 
(Continued on page 504) 
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THE LATEST 
RADIO EQUIPMENT 
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the center of the room. A tilted con¬ 
trol panel is provided; 


6last-and-chrome radio set. (1256) 

Name and address of any manufacturer will be s< 


on 


An "umbrella*' loudspeaker* (1257) 
receiot of a lelf-addretsed, stamped envelope. 


Controlling remote * plane radio. (I 
Kindly give (number) in above description of device. 


SUSPENSION 

HOOK 


The "talking lamps" shown above connect 
to the control unit which wires into the 
last A.F. stage of the radio set (shown 
removed from its chassis); whether the 
set's reproducer is used is optional. (One 
available receiver model incorporates the 
controls.) A partial semblance of stereo* 
phonic reception is thus aHained, 


The lamp pedestals are semi-exponential horns. (1255) 


•■TALKING LAMPS" 
(1255) 

T he use of vertical loudspeaker 
horn units is not new but one 
manufacturer has carried the idea 
several desrre^"further, topping the 
horn with a lamp and arranging an 
ingenious control for one or more 
ef these horn lamp units. By using 
horns of different lengths several 
audio ranges may be accentuated, 
apart from the reproduction of the 
set's regular loudspeaker, to any 
desired degree by means of indi¬ 
vidual reproducer volume controls 
contained in a control box. One vari¬ 
ation of this idea includes a radio 
set (not illustrated) with these re¬ 
mote reproducer controls built-in. 


ULTRA-MODERN 5-TUBE 
"1937" TABLE SET 
. 11256) 

H ere is a receiver that combines 
colorful crystal glass, chrome 
finish and fine woods in an attrac¬ 
tive ensemble. Frequency range: 6.9 
to 17.6 me. and 640 to 1,720 me. 
Note the end-mounted reproducer. 
(The 5-tube ciicuit of this receiver 
appears elsewhere in this issue in a 
Radio-Craft Data Sheet.) The re¬ 
ceiver measures 8% x 18 x 8 ins. 
deep. 


"UMBRELLA" 
LOUDSPEAKER (1257) 

W HERE uniform sound distribu¬ 
tion is desired from numerous 
low-level reproducer units the "um¬ 


brella" type of reproducer is rec¬ 
ommended. It eliminates costly 
speaker clusters with their beam 
effects that cause microphone feed¬ 
back. The heavy cast aluminum unit 
illustrated may be suspended by its 
hook or supported by a Pillar. The 
speaker housing accommodates a 12- 
in. dynamic cone. Back-pressure is 
equalized and the construction is 
rain-proof. Dimensions: 14 x 36 ins. 
dia. 


A 20-OZ. POCKET VOLT- 
OHMMETER (1258) 

(Triumph Manufacturing Co.) 

A COMPACT instrument that in¬ 
corporates the following fea¬ 
tures : selective range switch ; direct- 
reading scales: easy reading angle; 
universally required ranges (0-10- 
100-600 V. D.C.; 0-1.000 ohms and 
0-0.5-meg.) ; reversed low-resistance 
range; maximum battery drain, 1 
ma. A 50-miUivolt meter movement 
is used. 


A "MIDGET CONSOLE" 
(1259) 

E HAVE dubbed this delilne 
instrument a "midget console** 
inasmuch as it is a 5-tube midget 
superhet. receiver chassis incorpor- 
ated in a console cabinet; however, 
unlike the former, a large (size not 
sUted) dynamic reproducer is used. 
Effective all-wave operation is se¬ 
cured on wavelengths from 16 to 500 
meters.^ The cabinet is finished *'all 
around" so that it may be placed in 


ALL-WAVE ASSEMBLY 
TUNES TO 3.8 METERS! 
(1260) 

(Meissner Mfg. Co.) 

C OMPLETE with air-dielectric 
trimming condensers this new 
multi-wave assembly features high 
efficiency, which is obtained by 
mounting each coil unit close to its 
respective switch contacts. Supplied 
for 260 mmf. or 410 mmf. tuning 
condensers; and in 3, 4 or 6 bands 
ranging from 8.8 meters to 2,140 
meters. 


PORTABLE POWER PLANT 
(126!) 

T his "junior power station" de¬ 
livers 600 W. at 6 V. and yet 
weighs only 67 lbs.; and sells for 
less than $60.00. It is of the gas- 
electric type and driven by a single¬ 
cylinder, 4-cycle gasoline engine that 
operates 10 hours on one filling "(2 
qts.). The output is constant at con¬ 
trolled volUges from 6.6 to 8. This 
semi-automatic unit starts at the 
push of a button. Dimensions; 15 x 
16 (baseboard) x 12% ins. high. 


PRIVATE FLIERS' RADIO 
REMOTE CONTROL (1262) 

The convenience of remote volume 
■ and tuning control, long available 
to car-radio owners, has now been 
designed to meet the radio needs of 
fliers. The radio set which this new 
unit (here illustrated) 4 . designed 
to control was shown in Oct. 1986 
Radio-Craft, page 228, item No. 
1187. The control measures only 7% 
X 4% X 2 ins. deep and affords ade¬ 
quate control of the receiver's 4 fre¬ 
quency ranges, the R.F. and A.F. 
gain, tuning, manual and A.V.C 
contiol, and the anti-static or ‘‘vari¬ 
stor" unit. Worm-gear ratio is 100- 
to-1. Control cable extends 82 ft. 


MODERNISTIC COUNTER. 
TYPE TUBE TESTER (1263) 

E ye appeal is recognized and 
incorporated in the modernistic 
tube-test instrument here illustrated. 
The metal cabinet is in 2-color tone 
—gray and black crackle finish. 
Features: proper load, and tests for 
shorts, leakage, noise and character- 
istics. of all tubes; resistor readings 
up to 0.4-meg.; voltage range 0-100- 
1,000 V. D.C.; point-to-point volt- 
ohmmeter scale. Size 13 x 13% x 4 
iris. high. 


Tiny volf-ohmmefer. (1258) 


Tllted-fop radio teh It Si 33 Inl. high 
and wide, and I ft. deep, (1259) 


Efficient coil unit. (1260) 


Featherweight power plant. (1261) 
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Tett equipment, gone "modern/* 
(I2«) 

NEWEST VELOCITY 
MICROPHONE (1264) 


Improved ribbon microphone. (I2M) 

automatic multiple 

AERIAL SWITCH (1267) 


Complete condenser tester. (1265) 

dietribution controls; volume-level 
indicator, and monitor speaker. 



Simplicity in phono.-rddio. (1266) 


A real commercial-appearing 
microphone that embodies ex¬ 
cellent mechanical construction. The 
manufacturer rates the frequency 
response as "substantially flat from 
40 to 10,000 c.p.s." Output level is 
-69 db. The instrument, of high- 
impedance type, is designed to be 
without cavity resonance J 4 tiny, 
]:)igh<c6ercive magnets 'supply the 
ribbon’s field. 


' MASTER CONDENSER 
TESTER (1265) 

(The TripleH Electrical Instrument 

Co.) 

H ere U a unit that combines 
practically every service you 
have wanted in a condenser testing 
^ unit. Features • complete tests of all 
condensers, from 100 mmf. to 10 
mfriTor shorts, leakages and capac¬ 
ities; all reading directly. Break¬ 
down test voltages, 2-20-60-200-600- 
1,000 V., A.C. and D.C. A line vol¬ 
tage regulator affords accurate ca¬ 
pacity test. Includes a Good-Bad 
scale for electrolytics. Size 7% x 
6^ X 4% ins. high. 


ULTRA-CONSERVATIVE 
PHONO.-RADIO (1266) 

C LOSE the top of this combined 
radio set and electric phono¬ 
graph. tilt the radio set back into 
the cabinet, and there is nothing left 
except the reproducer grille to indi¬ 
cate that it is anything but a beauti¬ 
fully-finished wooden cabinet. The 
phonograph unit in this cabinet is 
equipped with an A.C.-D.C. motor 
and a special crystal pickup whose 
light weight reduces record wear to 
minimum. The 7-tube radio set is a 
high-quality unit of A.C.-D.C. type. 
Its wavelength range is 19 to 50 and 
186 to 550 meters. The 12-in. repro¬ 
ducer has a rated frequency range 
of 50 to 7,500 cycles. (Automatic 
phonograph operation is available 
in one model.) 


T his new device, which plugs Into 
the regular power-line wallplate 
outlet, serves to automatically con¬ 
nect an all-wave antenna (that is 
wired to its two lettered, red and 
black, terminals) to the radio set 
when the latter is turned on. A 
built-in relay accomplishes this auto¬ 
matically: thus, the antenna con¬ 
nects only to one of several seta as 
long as only one set is in operation. 
Dealer-Service Men, and radio fans 
who own more than one set, need 
this ingenious gadget. 


MULTI-PURPOSE 30.W. 
P.A. AMPLIFIER (1268) 

T his versatile power amplifier will 
drive 60. 6- or 8-in. permanent- 
magnet dynamic reproducers in 
classroom or other services of low- 
level operation requiring not more 
than about %-W. per speaker; or, 
two 14-in. auditorium-type repro¬ 
ducers requiring 80 W. -field excita¬ 
tion. (This field current is available 
from the amplifier at 800 V. D.C.) 
Amplifier includes input for 2 inicro- 
phones or phono, pickups: input 
volume and mixing controls; adjust¬ 
able output impedance; and a 2- 
scale meter calibrated in watts and 
db.; and, tone control. This am¬ 
plifier. which measures 23^4 x 7% 
X 8*4 ins. deep, utilizes 7 tubes with 
t-wo 6A68. in parallel push-pull, in 
the output stage. 


INSTITUTIONAL SOUND 
SYSTEM (1269) 

(Allied Radio Corp.) 

I NCLUDED in a complete line of 
sound systems designed to meet 
the sound distribution needs of 
schools, hospitals, hotels, department 
stores, etc., is the typical set-up il¬ 
lustrated. Built-in equipment in¬ 
cludes a high-quality amplifier: all¬ 
wave tuner ; 2-fipeed phonograph ; 
program and speaker selection and 


PORTABLE RECORDER 
(1270) 

(Universal Microphone Co.) 

A DISTINCTLY high-quality in¬ 
strument that affords spot re¬ 
cording at high fidelity and without 
waver at cither 83 1/3 or 78 r.p.m. 
Records equally well In either direc¬ 
tion and cuts lines at 90, 110 and 
130 r.p.m. This professional device 
contains a complete switching ar¬ 
rangement for head-set monitoring 
during cutting or playback. The 
self-starting synchronous motor 
operates on 110 V. A.C. and starting 
without shock or impact drives an 
endless belt at the periphery of the 
turntable. Metal work is polished 
chromium; table top, engraved 
bakelite. Dimensions 20 x 24 ins. 
table space; weight, 60 lbs. The 
separate amplifier case with micro¬ 
phones, cables and tubes weighs 
about 40 lbs. 


UNIVERSAL-CURRENT 
PORTABLE RADIO-AUTO- 
MATIC PHONOGRAPH 
(1271) 

P ROBABLY the most versatile 
portable entertainment unit so 
far available is here illustrated. It 
operates on current supplies of 110 
to 250 V. A.C. or D.C. It "plays" 
eight 10-in. or seven 12-in. records 
automatically with the lid open or 
dosed, at 6 W. output. The built-in 
radio set is a 7 metal-tube superhet. 
covering broadcast and short-wave 
ranges. The audio reproduction is 
exceptionally good; needle scratch is 
practically non<«xistent. Unusual 
cabinet finishes are available; fabri- 
coid waterproof and washable, in 
alligator grain finished in red, blue, 
green or white: shark, in black or 
brown; or airplane luggage linen. 
(A record carrying case to match is 
shown in background.) 

(Continued on j>age 502) 



Automatic antenna switch. (1267) 



"Professional" P-A. unit. (1268) 



School sound system. (1269) 



Por»«bl. sound r.cord«r. (1270) PorUbl. phono-radio. (1271) ' ‘ Pay-as-you-go radio sot. (1272) 


RADIO-CRAFT for 


FEBRUARY, 1937 


479 















































7 




^89 


Radio Service Data Sheet 


4 . - 

‘ h 


GRUNOW MODELS 1291 AND 1297 (ChassU I2B and I2W) See Data Sheet 190 

[I2>tuba, 3*band, S45 ke.-l8.2 me., with Taledial automatic tuning, A.F.C., A.V ' 




■- 



INSERT INDEX-Pint 
IN HOLE WHICH IS 
MOST OBSCURED 
BY red pin 



"TELE DIAL" 

indexing 

ring 


Arrangement of holes for Teledial setting 


PWR. 

LEAD 


CHASSIS 
TOP VIEW 



DISCRIMINATOR 

TRANS. 


The 12W uses two $L6 output tubes* instead of 
two 6F6s, as in the 12B: and minor changes are, 
shown on the circuit diagram. Early models use 
Iits.-wire* where the later use solid wire, in 
the "B'-band detector coil. Substitutes should not, ■. 
be made. Other alterations are noted on the' 
diagram. ■ ^r 

The tone^control switch has 2 ranges of set¬ 
tings: at the left, the A.F.C. is cut out, and the 
receiver has standard tuning, with 3 tone rang&— 
“’Low,” "Medium,” and "High” response. At the 
right, the A.F.C. is cut in, but the same tone 
range is afforded. In this setting, the Teledial au¬ 
tomatic tuning may be used on as many as 15 
selected stations. 

The dial scale, in addition to 3 tuning bands, 
shown in kilocycles and megacycles, has a ‘‘min¬ 
ute" hand, which indicates, on a 60-division circle 
around, the .edge, a finer division of tuning. For 
accurate logging, the position of the single "min¬ 
ute** pointer is logged, as well as that of the 
double pointer which indicates the freguency. 

To set the receiver for the Teledial, the es¬ 
cutcheon is removed. If any unwanted stations are 
on the dial, the rings bolding the station discs are 
removed. A list of stations, with their expected 
settings, is made. The station corresponding to 
the lowest frequency setting is tuned in. with the 
A.F.C. cut out. .Then the operator looks 
at the circle of small holes nearest the 
bottom of the dial (see illustration at 
center, left) and notes the position of 
the vertical red pin behind them. It 
will intersect tw’o or three holes. Which¬ 
ever is most squarely in front of it 
(that is. has most light cut off by the 
pin behind it) is to be used for the set¬ 
ting. This is either in a red circle or 
a black circle of holes. If it is in a red 
circle, a narrow red index key is tak¬ 
en, the station’s call disc assembled 
into it. and the guide pin of the key 
is inserted into this hole. 

If the hole is in a black circle, a 
black index key is used in the same 
manner. 

The second station, with the next 
lower frequency, is then located; and 
80-on. If it is found that one station 
is too near one previously determined 
to permit inserting key. this cannot be 
helped. A choice must be made. If there 
are any blank stations after locating 
all possible desired channels, blank 
discs are inserted; and the key heads 
are so turned that all call letters will 
be right-side-up when at the bottom. 

The escutcheon is now replacei!. 

To tune-in a station with the Tele¬ 
dial. the tone-control switch is turned 
to the right, or "Dial" position. A fin¬ 
ger is inserted in the hole—just as with 
a dial telephone—and the dial is turned, 
either left or right, toward the bot¬ 
tom position. When a click is heard, 
the finger is removed, and the receiver 
is then set to the station; the A.F.C. 
correcting any minor error in the set¬ 
ting. This could be used on the higher 
frequency bands only if the station 
were sufficiently strong for the A.F.C. 
to discriminate in its favor. 

Voltage measurements, at the sock¬ 
ets. as taken with exactly llo-V. on the 
A C. line, are gi\*en on the schematic 
diagram. An extra primary lead 
(brown) on the power transformer is 
provided in case of unduly high local 
voltages, 

The bands covered by the coils are: 

**B" (broadcast) 545-1.750 kc.; "P" 
(iKilice-amatcur) 1,750-5.900 kc.; “F" 
(foreign broadcast) 5.6-132 me. Posi¬ 
tions of the trinimer condensers are 
shown on the physical diagrams. They 
are in units of three ("Ant.," **Det..’* 
and *‘Osc.'*) and one separate, the COO- 
kc. “Ant.** padder CIO. 

In adjusting the Discriminator cir¬ 
cuit (3rd I.F.) the signal generator is 
set to exactly 466 kc. and connected 
through an 0.05-mf. condenser to the 


INSERT 

Guide- 
pin here 



control-grid of V6; and . a galvanometer across 
the two cathodes of V6. The primary and 
secondary of the discriminator coil are then 
verified, by touching the screws of the trim¬ 
mers with a metal screwdriver. When the 
metal touches Cl. the galvanometer will fluc¬ 
tuate. The trimmer is then opened with an 
insulating alignment tool; and the primary C2 
is adjusted to maximum swing. Then Cl is 
realigned to zero current. The signal generator 
is then varied to show that galvanometer point¬ 
er will be at aero at just 466 kc.: a check is . 
made to determine maximum current on each 
side of resonance—the peaks should be equal. 

If a signal generator of at least 0.1-V. output 
la not available, the signal may be introduced 
through V2 control-grid, with A.F.C. cut out. 

The dial is calibrated so that, when con¬ 
densers are fully meshed, "hour" hand (double 
pointer) Is horizonUl—between 6 and 3; while 
"minute" hand (single pointer) is at 12. 

R.F. alignment on the “B** band is made at 
1,600 kc. The trimmers C7, C8< and C9 are suc¬ 
cessively set to maximum output. The set and . 
signal generator are then turned to 600 kc.; 
and CIO is adjusted for signal increase, rocking 
back and forth to find exact resonance (This 
does not have to be exactly 600 kc. on the dial.) 
Then realignment is made at 1,500 kc. 

For the "P** band, alignment is made at 5,000 jc 
kc., odjusting Cll, C12 and Cl3 to maximum. 
When adjusting Cll, use signal with least capac¬ 
ity—that is, trimmer farthest open. j 

For the "F** band, 18 me. frequency is used. 
The trimmer Cl4 is screwed down tightly: 
then backed off till signal is heard, and adjusted 
to maximum. Unit C15 is adjusted, rocking tun¬ 
ing condenser back and forth through resonance 
until^ exact point of maximum output i$ de¬ 
termined. Then Cl4 is again readjusted. Finally. 
CIS is adjusted for maximum output. 

This receiver is recommended for use with a 
doublet antenna; if not . available, a regular 
single-wire outdoor antenna, about 50 ft. over. • 
all, may be used in a good location. Under no - 
circumstances should a "light-socket** antenna be 
used. 
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ANALYSES of RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 

...mill.I.mill............ .. 


Freed-Eisemann 50. Sensitivity and selectivity 
of this 7*tube T,R,F. receiver may be jrreatly 
improved by makins a few changes in the 
original arrangement of the detector input sec¬ 
tion (Fig. lA) : the modified circuit is shown 
in Fig. IB. Service Men in making this change 
should replace the original choke. R.F.C., with 
one of larger size; this improves reception at 
the high-wave end of the dial. 

J. M. Canestorp 


Majestic303p 304p 307.324.344.363* An inoperative 
receiver with lack of plate voltage on the R.F.# 


Ist-detector and I.F. tubes as disclosed by a vol¬ 
tage analysis, is usually the result of an open- 
circuited center winding of the pilot-light re¬ 
actance transformer which is in the plate-supply 
circuit of these stages. 

When the pilot light which is the resonance 
indicator in these models, does not dim upon sta¬ 
tion resonance, check the low-voltage 20-mf. 
electrolytic bypass condens^ connected across the 
center leg or plate winding of the reactance 
transformer for a short-circuited or leaky condi¬ 
tion. The pilot bulb will light only dimly when 
this condenser short-circuits, since the reactance 


of the two outer legs of the transformer will be 
quite high. 

The complaint of line fuses constantly burning 
out when this trouble is not occasioned by short- 
circuited electrolytic filter condensers, has al¬ 
most invariably been traced to a carbonized 82- 
type rectifier socket. Poor or insufficient, insula¬ 
tion. as well as moisture between the plate con¬ 
tacts of the socket, produce an arcing across 
the contacts which soon carbonizes the socket. 
The carbonized path cannot be seen in some cases 
unless the two wafer sections of the socket are 
dismantled. The characteristic “burned" odor 
is a good guide here. 

A peculiar rushing or arcing type of inter¬ 
ference commonly associate with high-tension 
apparatus, that is- heard during operation of the 
receiver is commonly caused by close relation¬ 
ship between the high-voltage and filament leads 
to Retype 82 mercury-vapor type rectifier. While 
the receiver is in operation, try moving these 
leads' apart with some insulated object until the 
interference ceases or'ir at a minimum. Thb 
should be.done with the noise-suppressor control 
adjusted for maximum sensitivity. It seems that 
this trouble often develops srfter the~receiver has 
been- serviced' for one' reason "or .another and 
the wiring under the chassis has been disturbed. 

Majestic 411, 413. “Inoperition over a - part of 
the broadcast band** is a common complaint with 
these models and is cau's^ by failure of. the type 
' (Cdnitnued- on- page 60St) ■ 


A departmen+ devpfed to members and 
those, interested'in the Official Radio 
Service Men's Association. For .mutual 
benefit, contribute your kinks, gossip 
and notes of interest to Service-Men, 
or others interested in servicing. 




A CANADIAN "VOICE" 

Radio-Craft. Orsha Dept,: 

As I am in the sound business 1 feel that I should drop you a line to 
tell you how much I appreciate your articles on Public Address; and. 
particularly, the Public Address Numbers of Radio-Craft, 

An illustration of the equipment I use is enclosed (reproduced, at 
right, on this page— Editor), The amplifier is a 20-W. job, installed in a 
Chevrolet automobile. Large, electrodsmamic units are used on the ex¬ 
ponential horns. 

Public Address syatema are being used more and more each year and 
to keep in step with the march of time, a man must keep reading. 
Toward this end, I find that Radxo^Craft is the foremost magazine in the 
field. 

In closing, may I wish you continued success, and that additional 
interesting articles, on P.A. equipment and their uses, appear. 

K. C. McBanb. manager and ovmer. 
Giant Voice Sound Servjce, 

Toronto, Ont,, Can, 


We are always glad to hear from Service Men and specialists in all 
branches of that far-flung field—“radio." It is gratifying to learn that 
the wrk we are doing in scouting up new ideas, new material, new 
authors, new developments, etc., meets the approval of Radio-Craft 
readers; ^ we are even more pleased when such letters contain construc¬ 
tive criticisms, as well as suggestions of general benefit. So come on. 
fellows, let’s hear from you whether you live in China, or right down 
the street from our Editorial Offices on Hudson St.. New York. Let’s 
hear, too. from Radio-Craft readers* everywhere, who are associated with 
groups of technicians; what would you. and they, like to see in "our” 
magazine? 

PROPOSING—A "NATIONAL SOUND TRUCK 
ASSOCIATION" COOPERATION WITH A.S.C.A.P. 

Radio-Crapt, Orsma Dept,: 

Although this is the first time I have ever written to you. 1 have been 


reading your articles and editorials for so long, it seems that we are 
dose friends I 

But to get down to the reason for my writing at this time: 

I am in the advertising business, getting most of my business' by the 
use of direct mail, novelties and P.A. installatons. and a sound truck. 
I am not a radio Service Man nor do 1 have a business of that kind, 
therefore* I am not a member of ORSMA (I am sorry to say), but I take 
great interest in that department of your publication—os well aa all. the 
real of it. I am however in a business that ties me very close to the service 
industry—I rent out and install P.A. systems, and am an acoustic engineer. 

The letters of Russel C. Nace of Perkasie, Pa., and Victor Hasio of 
New York City, respectively, interested me very much. The letters appear¬ 
ing in Radio-Craft for April. • ■ 

Mr. Nace thinks he is abused because A.S.C.A.P. demands a revenue. 

^Continued on page 508) 
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WE’LL TRAIN YOU QuicMif FOR 
SPARE-TIME AND FULL-TIME JOBS IN 




r 



ELECTRICITY 

BY PRACTICAL SHOP METHODS 

In ijou/i <mn hjffim 


IN YOUR SPARE TIME 


LEARN BY DOING ACTUAL JOBS IN 
YOUR OWN ELECTRICAL WORK 
SHOP ... WE FURNISH EQUIPMENT 

Electricity is a practical subject which must be taught in 
a practical way. That’s why we furnish each of our 
students with dozens of items of real electrical equipment 
and apparatus in addition to his course of study ... so 
you can do the actual work on real electrical jobs... make 
tests . * . perform your own experiments. This equip¬ 
ment is furnished without extra cost, not only to aid 
your training, but to be used to go out and do real jobs 
« . . real installations and repairs that you can get real 
money for. In fact, by doing only two or three such jobs 
a month your training can actually be made to pay for 
itself , . . and the opportunities for extra spare-time 
are simply 


YOU DON’T NEED PRE- 
VIOUS EXPERIENCE OR 
A LOT OF BOOK LEARN¬ 
ING TO PREPARE FOR 
JOBS LIKE THESE: 

New electrical projects, constantly 
increasing use of electric power, means 
more jobs for men with practical train¬ 
ing. There is scarcely a large industry 
t<^ay that docs not use trained elec¬ 
trical men in some part of their work. 
Mainccnance work,lighting and 
illumination, automotive electricity. 


manufacturing, service and repairs, power plant work, switch, 
board operation, substation operation ... all offer real oppor¬ 
tunities to trained men who can qualify. Or, if you prefer to own 
and operate an electrical business of your own. Electric Insti¬ 
tute training and the equipment furnished will give you a start. 


DIESEL ELECTRIC 
POWER, RADIO and 
REFRIGERATION 

Complete course includes 
additmua] training in Diesel 
Electric Power, Radio. Etcc- 
tiic RcfriKcration and Air 
Conditioning. Start NOW 
and prepare to take advan¬ 
tage of the oj^rtunitics 
that are waiting for trained 
men in these fields and many 
other branches of Electri¬ 
city. lt*8 easy to get alt the 
facts about Etectric Insti¬ 
tute Training ... it takes 
only a postage stamp to 
mail the coupon . . . and 
that tittle coupon may be 
the turning point in your 
life, if you'llgive it a chance. 


Let US show you how we train you for wur start in the 
fascinating, well paid field of Electricity. Electricity today 
offers opportunities undreamed-of a few years ago... good 
jobs...interesting work...good pay...a real future. And now 
Electric Institute brings—to your very door—^the practical 
training necess^ to qualify for the rich rewards that are 
waiting. There is no ne^ to give up your present job... no 
need to leave home, family and friends,., no need to travel 
hundreds, perhaps thousands, of miles to some distant city; 
or pay out large sums of money for traveling and living ex¬ 
penses. Now, you can learn Electricity by a simple, easy, 
practical method... right at home... at a fraction of the 
cost of going away to school . . . and with full assurance 
of your money back if you're not entirely satisfied. 

—EARN EXTRA MONEY BY 
DOING PART TIME JOBS 
WHILE LEARNING! 

OpportunitieB to make $6. $10 or more a week whOe train* 
ing. By the most practical, most amazingly easy method of 
home shop training, the fascinating mystery of electricity is 
unfolded to youstraby stepina way ttotanyonecanquiody 
understand and. woidi is intended to xnak$ yoi) a real 
practical trained man. We have designed this course so that 
It is possible for our students to start earning money almost 
at once. Do not confuse Electric Institute Training with a 
theoretical course, with dry text books and tiresome theories. 
By this new method, you are told—in plain, simple words— 
exactly what to do. and why ... then you do the actual Jobs, 
with real, full-size electrical equipment which we furnish, 
without extra cost as a re^lar part of your training. That's 
the modem, easy Electric Institute way to become a practical 
electrical man in your spare time without leaving your present 
Job until you are ready to step into a real electrical job. 

GET INTO A GROWING FIELD 
FOR BETTER PAY AND A FUTURE 

There is no better way to succeed In life than to train for 
specialized work in an industry that is expanding. Such 
opportunities arc waiting in the great and growing field of 
Electricity, where the services of trained men are required. And 
Electric Institute is ready to show you the way. Mail the 
coupon now—TODAY—for Big. New. Free Book and ail 
facts about this revolutionary plan of home shop training. 
There is no obligation, and no salesman will call on you. The 
book costs nothing • • • but it may be worth a lot to YOU! 


mSH THE COUPON...TOOAVI 


^ H. W. Petersen, President ^ 

ELECTRIC INSTITUTE, INC„ ’ 

Dept. 1 STB. Hinsdale, Illinois I 

Send Free Book with all factsabout E. I. Home Shop Training. | 

I 

Name . Age . 


ELEGRIC INSTITUTE, Inc. 


H.W.PETERSEN 

PRESIDENT 


Address. 


DEPT. 1S7B 


HINSDALE. ILLINOIS L 


City. 


. State. 


Please Say That You Saw It in 


Radio-Craft 
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SPARTON MODELS 517, 517-B, 5I7.W. 517-X, 557, 567 (Console) 

[5-fube fglass), 2-band—540-IJ20 kc. and 5.9-17.5 me., 6-in. dynamic reproducer, A.V.C.] 


Normal voltage readings, "Vol." full on, an- 


tenna 

disconnected, “Sel.” 

at B.C., are: 





Prong No. 



Tube 

2 

3 

4 

6 

VI 

280 

115 270 

— 

V2 

275 

118 

0 

0 

V3 

110 

0 

0 

0 

V4 

850 

355 

0 

6 

V6 

350 

350 

0 

— 

Res is. 

readings, also to ground (ohms or, 

•megs.) 



Prong No. 



Tube 

2 

3 4 


5 

VI 

40,000 24,000 60,000 


47,000 

V2 

40,000 24,000 0 


0 

V8 

•0.35- *0.46- *0.46- 


550 


V4 40,000 40,000 *0.3 600 

V5 450 450 40.000 — 

Resistance to ground, 40,000 ohms at prong 
1 of V5. No readings at unlisted terminals of 
the other tubes. Tolerance, 15 per cent ±. 

The Only trimmers are those shown in the 
diagram, including the wavetrap, or rejector 
trimmer C8 set to 456 kc., or local interference. 
Condenser C7 trims L to correct antenna dif¬ 
ferences. 

Alignment is made on the B.C. band at 1,500 
and 600 kc.; checked at 900. Foreign band at 
15 me., checked at 7% me. Care must be taken, 
at 15 me., to avoid tuning C7 to the "'image fre¬ 
quency*' (912 kc. above the fundamental) which 
will cause a “dead spot” to appear near the 
center of the waveband. 




EMERSON MODELS H-130, H-137 (Chassis Model H) 

[5- and ballast-tube, 2-3 V. baHery op. 540-1,700 Ice., A.V.C.] 


This receiver is designed for a 3-voIt battery 
supply (dry cell) ; if a 2*volt storage battery 
is used, a jumper shorts out the IBl ballast tube. 
Caution must be used in applying 8 V., to note 
condition of this resistor. Drain is O.S-A. hla* 
ment, 23 ma. (with no-signal) on “B” battery. 
Life should be 150 service hours. 

The I.F. transformers are snap-on type and 
may be lifted out by unsoldering leads and pinch* 
ing the snap prongs. Color code is: green, grid; 
black, grid-ret.; blue, plate; red, “3 + ”. First 
I.F.T., top of chassis at speaker’s right; 2nd 
I.F.T., behind V3. Trimmer of Cl at front, atop 
gang; C3, center; C2, rear. Align I.F. at 456 kc., 
and then on 1,500 kc. signal. Adjust trimmers of 
C3, C2, and Cl (in that order) for output-meter 
maximum response. 


With 8 V. “A,” 185 V. “B” and 4.5 V. “C," 
no-signal, R1 on full, each plate should read 
135 V. to ground, except for V4, 86 V. and V5t 
125 V.; VI, V2, V3, 67% V. on screen-grids. 
Filament, 2 V. 

The receiver is equipped with an attached 
antenna wire, which folds into the case, and a 
ground connection. Better results may be obtained 
by attaching aerial to an outdoor antenna as 
lead-in. Wire is supplied for battery connections. 

Model H-137 (portable) illustrated in carrying 
case, weighs 26 lbs. with batteries. Speaker is 
alnico permanent-field type, drawing no field 
current. 

Switch Sw lA and B opens “A,” “B” and 
“C” circuits. 




"A+'i^ELLOW; 
_ ■B+"135V.(RED) 

.■‘b+*67'Av;(br.) 
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FEATURES IN RADIO SETS 
FOR 1937 

(Continued front page 462) 

utilizes the principle of the motion picture, in 
which a strong light focused through a film image 
appears sharply outlined on a screen. The se* 
quence of operations is shown by Mr. Pentz Of 
Radio-Craft Art Department, in Fig. C. Thus 
at any given time the frequency, call letters 
and geographical location of any radio station 
to which the receiver will tune, up to 130 sta¬ 
tions, appear on ground-glass screen in the front 
of the newest Montgomery Ward radio sets. The 
call letters, alone, are about %'in. high! 

The dial scale, photographed on a strip of 
motion-picture him, is mounted on a drum which 
makes several rotations in synchronism with the 
tuning condenser. The rays from a special pro¬ 
jector lamp, mounted in the center of the drum 
(as shown), pass successively through a con¬ 
denser lens and a projector lens (adjustable, for 
securing a sharply-focused image), and then are 
reflected from a mirror onto the screen. (The 
Optical magnification thus obtained in this length 
of light path, is about 10 times. It may be of 
interest to note that if the entire length of the 
enlarged scale were made visible at one time it 
would be more than 7 ft. long!) 

When the band-change switch is rotated the 
entire film drum is moved vertically by means 
of a screw thread (seen underneath the exciter 
lamp) so that a new scale is projected onto the 
screen. At the same time a color filter (immedi¬ 
ately next to the film drum; and removable, but 
not shown) is changed to provide either green 
or amber coloring on either of two short-wave 
bands. A large number of the principal short¬ 
wave stations are listed with their respective 
frequency, call letters and country. 

Note that only one station in the 650 to 1,600 
meter range is shown on the screen. This was 
done only for purposes of illustration. Instead, 
in actual practice, S station groups appear on 
the screen—one for radio stations in the Eastern 
Part of the United States, one for those in the 
Centra], and one for stations ip the West—simul¬ 
taneously, as shown by insert at lower-right. 

(Additional, fixed markings appear outside of 
the screen area; to wit, at left-hand margin, 
TONE [Bass, and Treble-High-Fi.], and, right- 
band margin, VOLUME [Loud, and soft-off]). 


NBC-RCA TELEVISION 
"ON THE AIR" 

(Continued from page 466) 

mitter on top of the Empire State Building, and 
were received in the RCA Building at ‘‘Radio 
City," New York. 

David Samoft, President of RCA, reported 
on the results of the field tests which have been 
conducted by the company engineers since 
September 1, 1986, and discussed the future of 
television. Lenox R. Lohr, President of NBC, 
told of the practical problems presented in stag¬ 
ing performances for the air. 

The demonstration possessed four features not 
included in previous demonstrations of television. 
It. was the first made by RCA and NBC Under 
practical working conditions, although previous 
demonstrations of laboratory television have been 
given. It represented the first showing of a com¬ 
plete program built for entertainment value as 
well as a demonstration of transmission. It also 
included the first showing of a new 12-in. 
cathode-ray receiving tube, which reproduces a 
picture on a 7% X 10-in. screen. This is the 
largest screen yet employed which is capable of 
commercial adaptation. 

The watchers in front of the line of receivers 
installed for the demonstration at Radio City 
saw the processes whereby performances by “live** 
talent are transformed into pictures through the 
air, witnessed the scanning of moving picture 
films, and observed in detail the intricate tele¬ 
vision apparatus n actual operation. 

The demonstration was the first showing of 
RCA experimental television under practical 
field conditions since RCA assigned the task of 
setting up a television transmitter to NBC. 

This assignment included the construction of 
studioa adapted to television technique, the in¬ 
stallation of equipment in those studios and at 
the transmitter atop the Empire State Building, 
the determination of workable engineering 
methods for the transmission of pictures, and the 
training of a staff to take over the operatioii of 
the station. 



1'e±t "Tke 64^4 ^om^letely 


onfheP. O. 'Tedtet\ 


• Normally the function of most tubes is to amplify a signal. But when 
tubes are required to deliver power such as the 6A4, the amplification 
may test up and yet the tube may distort badly, particularly at low frequencies. 
Reason . . . weak emission . . . Such tubes demand both amplification and 
emission tests. 

• Radio tubes have three functions: to amplify, to deliver power, to rectify. 

Triplett's new power output emission test provides for a full test of all 
three types . . . available in no other commercial tube tester. It is just as 
simple to operate as any single purpose tester. 

For Amplifiers . . . The Power Output Test is absolutely the final word in 
determining the worth of the tube. 

For Power Tubes . . . The Power Output Test determines the amplification, 
the emission test determines the Power Handling ability . . . (Available in 
no other Tester). 

Diodes rectify current . . . Here the emission test only determines the condi¬ 
tion. The P.O.E. tester tests these under voltage and current load. The proper 
high voltages used will detect flashovers, P.O:E. stands for Power Output 
Emission, 

Includes FREE POINT TESTER 


Model 1504 combines in the one tester the following servicing instruments: 



1. Power Output Test for All Ampli- ^ 
fying Tubes 

2. Emission Test for All Tubes 

3. Free Point Tester 

4. Neon Short Test 

5. Separate Diode Test 

6. D.C. Voltmeter 

7. D.C. Milliammeter 

8. A.C. Voltmeter 

9. Ohmmeter 

10. Condenser Test for Shorts 

11. Electrolytic Condenser Leakage 
Test 

12. Decibel Meter 


complete In quartered oak ease vtth all CCIt £7 
necessary acceesories. DEALER PRICE -O* 


MODEL 1503, 
Point Tester. 

DEALER PRICE 


same as 1504 but wit^t ^ee 

$46.67 


SEE YOUR JOBBER 
WRITE FOR CATALOG 



MODEL 1502 P.O.E. Tube Tester 
DEALER PRICE ... 


TRIPLETT ELECTRICAL INSTRUMENT CO. 

162 Harmon Are.. Bluffton, Ohio 

Without obligation please send me Liore InfcK’matlon 

.Model 1504 .1503 .1502 

.I am also interested in. 


Name . 

St. Address 
OtT . 


1 
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TECHNICIANS' DATA SERVICE 

JOSEPH CALCATERRA DIRECTOR 

iiimiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiifttfintiiittiiiniiiiiiiiiiiimiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiitniiiiitiiiiiM 


A special arrancement between RADIO¬ 
CRAFT maKazine and the publishers of this lit¬ 
erature. which permits bulk mailings to inter¬ 
ested RADIO-CRAFT readers, eliminates the 
trouble and expense of writiner to each individual 
or(;anization represented in this department. 

2. HammaruunI) Catalog. Contains complete 
specibcations, illustrations and prices on the 
Hammarlund line of variable and adjustable 
condensers ; intermediate frequency transformers, 
coils and coil forms; sockets ; shields ; chokes and 
miscellaneous parts for broadcast, short wave 
and ultra short wave reception and transmis¬ 
sion. Also contains description and prices of the 
Hrmmarlund line of "Comet Pro" and "Super 
Pro" receivers. 

5. Electrad 1936 Volume Control and Re¬ 
sistor Catalog. Contains 12 pa^es of data on 
Electrad standard and replacement volume con¬ 
trols. Truvolt adjustable resistors, vitreous wire- 
wound hxed and adjustable resistors and volt¬ 
age dividers, precision wire-wound non-inductive 
resistors, center-tapped filament resistors, high- 
quality attenuators, power (50- and 150-watt) 
rheostats and other Electrad resistor specialties. 

29. The Key to Successful. Servicing. Four 
different types of combinations of courses on 
Radio Servicing, Public Address Work, and 
Television, developed by the Radio Service Insti¬ 
tute, are described in this 24-page booklet. Com¬ 
plete information, including outlines of the 
courses and costs, is given. Two of the courses 
arc designed for the more advanced and more 
ambitious Service Men who are anxious to get 
to the top of their profession. The other two 
courses are for less-experienced Service Men 
who want to advance more rapidly in the Radio 
Servicing Field. Please do not ask for this book¬ 
let unless you are interested in taking a course 
in these subjects. 

53. Polyiron Coil Data Sheett 636. This 
folder contains complete catalog descriptions, 
specifications, prices, performance curves and 
circuits showing applications of the complete 
line of Polyiron radio components made by the 
Aladdin Radio Industries. Inc. 

57. Ribbon Microphones and How to Use 
Them. Describes the principles and operating 
characteristics of the Amperite velocity micro¬ 
phones. Also gives a diagram of an excellent 
humless A.C. and battery-operated preamplifier. 

65. The 1937 Line of Supreme Testing In¬ 
struments. This 24-page catalog gives complete 
information on the entire Supreme line of test¬ 
ing instruments, including the Model 585 Diagno- 
meter; the Model 540 and 660 Radio Testers: 
the Model 500 Automatic: the Model 605 Tube 
Tester; the Model 555 Diagnomoscope and other 
Supreme oscilloscopes, tube testers, signal gen¬ 
erators and multimeters. Complete details of 
the Supreme Easy Payment Plan for purchasing 
testing equipment on the installment plan are 
also given. 

73. How TO Eliminate Radio Interference. 
A handy folder which gives very complete Infor¬ 
mation on how to determine and locate the 
sources of radio noise by means of the Sprague 
Interference Analyzer. A description of the 
analyzer and method of using it is included, to¬ 
gether with data on how to eliminate interfer¬ 
ence of various kinds once the source is located. 

74. Sprague 1936 Electrolytic and Paper 
Condenser Catalog. Gives specifications, with 


Radio-Craft Technicians' Data Service 
99 Hudson Street, 

New York City, N. Y. KC-237 

Please send to me, without charge or 
obligation, the catalog, booklcU, etc. 
the numbers of which I have circled be¬ 
low. 

2 5 29 53 57 65 7:? 

74 76 76 

My radio connection is checked below ; 

( ) Service Man operating own business. 

( ) Service Man for manufacturer. 

( ) Service Man for jobber. 

( ) Service Man for dealer. 

( ) Service Man for servicing company. 

( ) Dealer. 

( ) Jobber. 

( ) Experimenter. 

( ) Professional Set Builder. 

( ) Amateur Set Builder. 

( ) Short Wave Work. 

( ) Licensed Amateur. 

( ) Station Operator. 

( ) Radio Engineer. 

( ) Laboratory Technician. 

( ) Public Address Worker. 

( ) Manufacturer's Executive. 

( ) Student. 

( ) . 

I am a: 

( ) Subscriber ( ) Newsstand reader 

I buy approximately.of radio 

material a month. (Please answer with¬ 
out exaggeration or not at all.) 

Name .. • > ■ 

Address . 

City . State. 

(Please print name and address) 
Avoid delay. The catalogs and booklets 
listed are now in stock and will be sent 
promptly as long as the supply lasts. 
Please use this coupon in ordering. The 
use of a letter causes delay. 


list and net prices on a complete line of wet and 
dry electrolytic, and paper condensers made by 
the Sprague Products Co. for radio Service Men, 
set builders, experimenters and engineers. In¬ 
formation on the Sprague Capacity Indicator, 
for making capacity tests on condensers and in 
servicing receivers, is included. 

76. Sprague Tel-U-How Condenser Guide. 
A valuable chart, compiled by the Sprague Prod¬ 
ucts Co. which tells the proper types, capacity 
values and voltages of condensers required in 
the various circuits of radio receivers and am¬ 
plifiers. and how to locate radio troubles due to 
defective condensers. Includes data on condenser 
calculations. 

76. Facts You Should Know About Con¬ 
densers. A folder, prepared by the Sprague 
Products Co., which explains the importance of 
various characteristics of condensers, such as 
power-factor, leakage, capacity and voltage in 
determining the efficiency or suitability of a 
given condenser to provide maximum filtering 
and safety in operation. 


INTERNATIONAL RADIO REVIEW 

(Continued from page 473) 


THE "PEOPLES' RECEIVER" 

OME time ago, it became the vogue in Eu¬ 
rope—Germany. Norway, etc.—to market 
small receivers which were low in cost and 
adequate for the reception of local signals, with 
a view toward increasing the listening public. 

The "peoples” receiver in Germany, particu¬ 
larly, became very popular and many thousands 
of these sets were sold to new radio enthusiasts. 

The British Philco company has now placed 
a "peoples” set on the English market. This set 
is sold in two sizes, one using 5 tubes and the 
other using 4, Both sets cover the "interme¬ 


diate" and "long-wave" broadcast bands and 
both sets are sold on a time payment plan 
which makes their original low cost even more 
attractive. One of the sets, in its moulded case, 
is shown in Fig. I—as reproduced from Wirelees 
Retailer atid Broadcaster (London). 

A new German "peoples" set has also been 
introduced, in the form of an A.C. powered 
portable receiver which is both small in size 
and light in weight. The appearance of this set 
can bo seen from the photo in Fig. J. This set 
uses two tubes, a regenerative detector and a 
pentode output tube. The photo is reproduced 
from Europe. Stunde (Berlin). 


Please Say That You Saw It in Radio-Craft 
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PRECISION CONTROLS IN A 
16-TUBE 1937 DX RADIO SET 

(Contuiued from page 468) 

latter unit affords a beat note of between 0 to 
2.000 cycles on either side of the band* with 
intermediate values available, too. 

By adjusting the band-width control it is pos¬ 
sible to secure the proper tone control at the 
same time since the high or low notes can be 
cut off or henrd at will (dependent upon the 
band selected). 

With the band-width control at the minimum 
setting or with the primaries and secondaries of 
the I.Fs. farthest away, the selectivity with a 
signal 10 times the input is only 5.5 kc., and at 
1,000 times the input, only 11.5 kc. With the 
band-width control at majcimum (or, actually, 
at '‘minimum selectivity"), at 10 times the input, 
15 kc. band-width is available; and at 1,000 times 
the input, a 25 kc. band width is available. 

An additional feature of this improved “Super 
Pro“ is the special cam switch—a model of 
mechanical and electrical engineering- In this 
switch are 4 shielded sections with 5 silver-plated 
bakelite knives in each unit. Each knife slides 
into 4 silver-plated phosphor bronze spring clip^ 
Each spring clip is broken into two sections, 
and thus a 6-point positive contact is made every 
time one knife is moved (by turning a special 
brass cam). This switch is so positive that even 
heavy jars cannot upset it. Leakage is abo im¬ 
possible since the coils not in use are short- 
circuited. 

The receiver covers 6 ranges; 2.5 to 5 me.; 
5 to 10 me. ; 10 to 20 me.; 540 to 1,160 kc.; and 
1,160 to 2,500 kc. It Uses the following tubes— 

2— 6K7s in two tuned R.F, stages ; 1—6J7 as a 
high-frequency oscillator; 1—6L7 1 st-detector, 

3— 6D6s as I.F. amplifiers ; 1—6B7 combination 
4th I.F. and diode 2nd-detector; 1—GC6 low- 
frequency beat oscillator ; 1—6B7 for A.V.C. ; 
1—6C5 as a resistance-coup led A.F.; 1—6F6 as 
a class A driver; 2—6F6s operated as triode 
class AB ; 1—5Z3 rectifier ; and. 1—80 rectifier. 

The signal-to-noise ratio of this improved 
model on 14 megacycles is only 8 db. at a 0.7- 
microvolt input with 30 per cent modulation at 
400 cycles. 

This article has been prepared from data sup¬ 
plied by courtesy of Hammarlund Mfg. Co. 


MODERN TRAINS ARE i 
RADIO EQUIPPED 

(Continued from page 469) 

and insulatefl from the car will clear up this 
trouble. 

Tunnels cause some drop in signal strength 
and increase in noise but steel bridges and signal- 
tower cro.ssing bridges are the greatest offenders. 
They only cause momentary inconvenience, how¬ 
ever. Highway-crossing warning-bell circuits in 
some localities announce their presence with 
regular loud clicks while the train is in the 
isolated section of rail carrying the circuits. In 
one section, several miles in length, the block 
signal circuits are picked up as a rushing sound 
of low intensity at the beginning of the block, 
increasing to a maximum as the end of the sec-, 
tion is reached and suddenly stopping, to start 
again at minimum and repeat. 

It has been found that while fair reception 
can be attained with a short antenna on one 
side of the roof, the signal^iioise ratio is much 
better if a closed loop extending entirely around 
the top edge of car roof is eniplwjed. (See illus¬ 
trations.) The present lead-in is a twisted-pai» 
with one wire open at top and grounded at 
bottom. Good results have also been obtained 
using a low-impcdance shielded lead-in with 
transformers at antenna and at radio end, but 
the loss in the transformers, etc., is probably 
as great as the capacity lo.sses in the twisted¬ 
pair type. (When permanent installations are 
made, the antenna will be run in hcavy-walled 
bakelite tubes clamped in steel and wood brackets, 
giving protection against high potential wires 
dropping onto the aerial. At present, 15,000 V. 
insulation is used on the antenna for this pur¬ 
pose. > 

The reception to date has included Nuevo 
Laredo, Mexico; I.os Angeles, Calif.; and, Dallas, 
Texas, while travelling at high speed in the 
vicinity of Buffalo, New York. 

The 11,000-V. transmission lines on the electric 
divbion out of New York do not seem to have 
bad effects. Several foreign short-wave stations 
have been received there while running. 




f/ALF 


Bt/yS A NEW 1937 

^IPWEST 

FACTOHy-TO-YOU, 
lASV-PAY PlAff 
SAVES YOl/50% 

When you buy the Midwest 
factory-to-you way, you deal 
directly with the factory that 
makes radios—instead of pay¬ 
ing” extra profits to whole¬ 
salers, distributors, retailers, 
etc. Remember? Nothing of 
value is added to a radio just 
because it is handled many 
times. You have a year to pay 
. terms as low as 10c a day 
.you secure the privilege of 
30 days' FREE trial in your 
own horns*. In addition, you are 
triply protected with Foreign Re¬ 
ception Guarantee . , . One-Year 
Warranty and Money^Back Guar¬ 
antee. 


(FACTORY-TO-YOU SAVES SO%) 

TWICE tleTe^^Di^fuiHce 

( 14 TUBES FOR 
THE PRICE OF 8 ) 


SOPAYSfJllS 


MIPWEST RADIOS offet 

DMi-A-MAT/C TUNtNC - iltCIKIK-SAVUt 
PUAL’AUDIO PR06RAM fXPAHDSR - 
•AUTOMATIC AS RIAL TUNIN6 - 
6 WAVS SANDS (A'x TO 2400 METERS ) 
ohA scotes 

cd SAVINGS r^507o 


Your radio enjoyment is doubled with 
Dial-A-Matic Tuning"*^ (*optional), the 
amazing new Midwest feature that makes this radio 
practically tune itself. Zip! . . . Zip! . . . Zip! . . . 
stations come in instantly, automatically, perfectly 
. . . as fast as you can push buttons. The exclusive Mid¬ 
west Electrik-Saver* (^optional) cuts radio wattage 
consumption 50C'c, enables Midwest radios to use no 
more turrciil Uiun ordinary 7-tube sets. 



I WAS AMAZED 
AT THE CLARITY 
OF RECEPTION 
AND ABUNDANCE 

^OF POWER^ 

C/ea 


SeUD FOR fRf£40-PA0S CATALOO 

Why be content with an Ordinary 6, 8, 10 or 12-tubc set when 
you can buy a 14-tube deluxe Midwest for the same money I 
Scores of marvelous features like Dial-A-Matic Tuning* and 
Electrik-Saver*, give you magnificent new world-wide recep¬ 
tion and glorious crystal-clear concert realism. You can roam 
the whole world in a minute . . . switching instantly from 
American programs to police, amateur, commercial, airplane 
and ship broadcasts ... to the most fascinating foreign 
programs. 


MIDWEST RADIO CORPORATION 


DEPT. H-12 


CINCINNATI, OHIO 


MAIL COUPON TODAY for FREE 30-DA\ 
trial offer and 40 PAGE 1OUR-COLOR FREE CATALOG 


Dept/ H-12f Cincinnetb Ohio 
Send me yoar new Fr ee catalog 
and coraplete details of yonV 
liberal 50-day Free trial offer. 

(SpocIrI offer and price* preemU only 
wbeo doal tn a direct with fectorr br bbaU.) 


Name___ 

Address.. 

Town....State.. 

User-AsenU Make Eeiy Extra Money. Check Here □ for details 



Please Say That You Saw It in Eadio-Craft 
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KENYON Again Leads! 

New Oseillosraph Power Transformer for the 913 Cathode Ray Tube 



Realizing* the need for a suitable low cost power transformer for the new RCA Cathode Ray 
Tube our engineers have developed a power transformer that is applicable to all Cathode Ray 
oscillograph applications. This unit will adequately power a complete oscillograph. Designed 
^ with three separate filament and two high voltage windings. Adaptable to supply power for 
' a type 886 linear sweep circuit, or for a basic circuit utilizing a 60 cycle sweep. The list price 
^ of this unit is only $4.00, Thus again typifying KENYON’S ACCEPTED STANDARD—THE 
BEST FOR THE LEAST MONEY. When ordering this unit specify Kenyon type T-207. 

IMPORTANT FEATURES IN OUR NEW AMATEUR AND P. A. COMPONENTS! 

Low in cost yet consistent with Kenyon dependable quality 1 Adaptability to all needs is pro¬ 
vided by the new universal mounting case that permits top or bottom mounting. All units 
are sprayed with a durable black egg-shell enamel. 

FILAMENT TRANSFORMERS 

A fame variety of tfngfe and mufti pie windlne flls- 
ment 1rartifm«r« provide filament lupply for all 
typei of tube eomblnatlone. 

PLATE TRANSFORMERS 

Kenyon plate traneformen are engineered to meet the 
rigid-requirements imposed In amateur service. Many 
of ^ese units incorporate the exclusive Kenyon 
Trlirie Winding. The voltages available from the 
bripte winding transformers range from 400 to 3000 
volts. Made in three sizes supplying 175, 250 and 
350 M. A. from each winding. Applicable to over 
eleven types of reetiflcation eircutts. 


INPUT TRANSFORMERS 

Multiple line Input transformers provide perfect 
coupling for single and double button microimones. 
Transformers with hum caneellatton windinfls jMrmit 
mounting them on the chassis of high gain amplifiers! 

OUTPUT TRANSFORMERS 

All output transformers for P,A. applications include 
500 and 200 ohm windings for matching transformers, 
and windings of tS, 8 and 4 ohms for speaker voice 

coils! 

COMBINATION PLATE AND 
FILAMENT TRANSFORMERS • 

An eleotrostattc shield is incorporated between tM 
primary and secondary of plate and fltament trans¬ 
formers for P. A. and low power transmitters. 


MODULATION TRANSFORMERS 

Modulation output transformers for transmitters are 
designed with tapped secondaries which adequately 
carry the full Class current without saturation 1 


TRANSMITTER MANUAL 


Our new transmitter manual eontatna complete up.to-date transmitter circuits ranging in size from five 
watts to one kilowatt. Fourteen pages are entirely devoted to full page Ken-0*Grafs which cover most 
of the calculations used In radio in a modern and painless method. Obteinabte from your local dealer for 25 
cents. If unable to secure a copy of this xmlHer manual from your dealer send 25 cents and Inelude the name of 
your favorite Jobber or dealer and address your Inquiries to 

Chief Engineer — P. A. Division 

KENYON TRANSFORMER CO., INC. 


846 Barry Street 

Export Department: 

25 Warren Street, 

New York, N. Y. 


New York, N. Y. 

Cable ^ 

SIMONTRtCE 


Cable Address: 
-CE—NEW 


YORK 



14 SCIENTIFIC BOOKS 
COMBINED IN ONE VOLUME! 

Dozens of Chapters Covering Many Branches of Science 
Hundreds of Scientific /^lustrations and Photos 

Here arc nil the modmi wonders of physios, chemistry, biology, astronomy, 
enRinecrins, electricity and other scientific subjects included lii ONE 
VOi X^ME . . and just crowded with pictures. SCIEINTIFIC WONl>EnS 
OK THE WORLD describes the world In which we lire and the 
universe all around us. It explains iiow man has tamed the powers 
nature. We see the oddities of biology, tho winders of plants end animals. 
TItc marvels of geography and ecology are explained. We learn about 
tlie radio, the telephone and the ulkies and many other interesting 
scientific projects, 

Even the few topics just described Indicates clearly the dazzling 
Prirfuslon of text and illustration which you wiM find In this book. 
Here are a few cliaPters from the contents: The Enigma of Evolution: 
Dust Storm Dangers: DrM of IJrorolne: Reflertlons of Light; lAind and 
Sea Breezes: The Wonderful Telegraph; Earth’s Nearest Neighbor; 
Wonders of Tele\-lskm: Mystery of Light: Meteors and Comets; Wonders 
of tho Radio: All About Power: and many other Interesting articles. 


Sent POSTPAID anywhere In D.S,A. 
Check or mone.v order accepted. 


$1.95 


GRENPARK COMPANY, lOlR Hudson Street, New York, N. Y. 


INSIDE FACTS ABOUT 
AMERICAN BROADCASTING 

(Continued from page 461) 

interesting report called "Allocation Survey*' 
compiled by the FederaJ Communications Com¬ 
mission, Washington, is the basis for a very 
optimistic forecast of the American radio in¬ 
dustry in 1937. This interesting survey, com¬ 
piled from 32,674 returns (concerning rural 
districts, exclusively), is presented in the form 
of a diagram in Fig. 1! 

Despite the fact that this F.G.C, survey was 
executed in 1935. but not released in Washing¬ 
ton until the fall of 1936, nobody will doubt the 
value of this report, because the receivers have 
not grown younger in the meantime. Even con¬ 
sidering the large percentage of replacement 
sales in 1936 there remain to be replaced plenty 
of sets with long whiskers. These "must- 
replacements" and the considerable increase of 
cash money, due to the improving purchasing 
power, gives us a good indication of what we 
may expect in the year 1937, (See Fig. 3,) 

WHERE ARE THE METAL TUBES? 

Considering the great selling power of metal- 
tube-equipped receivers, it is disappointing to. 
comb the price lists and sales ammunition con¬ 
cerning the new receivers of the 1937 line. 
The disappointment is due to the small gain 
metal tubes have made after 2 years of inten¬ 
sive sales propaganda. 

Before going deep into the matter, some short 
explanations are necessary. Statistics of this 
kind cannot be made by simply comparing the 
sale figure of sets equipped with glass tubes 
against the number of metal-tube-equipped re¬ 
ceivers, The reason is quite simple. Philco, 
which still sells about 40 per cent of the en¬ 
tire production of receivers, offers only glass- 
tube-equipped receivers to the public. 

A more correct method is to add sets with 
metal or glass tubes separately, and to present 
the figures obtained in a percentage relation. 
The percentages obtained by this method are 
given in Fig, 2. To avoid misunderstandings, 
and to make the trend in American radio en¬ 
gineering towards metal-tube applications more 
obvious. Only A.C, and A.G.-D.C. sets are in¬ 
cluded in this compilation. Battery and auto¬ 
mobile receivers are omitted, since these types 
of sets are mainly offered glass-tube*equipped. 
And last, but not least, rectifier tubes and tun¬ 
ing indicators are also kept out of our tabula¬ 
tion. 

Figure 2 indicates clearly that glass tubes 
are still favored by American designers, espe¬ 
cially. for table m<^els. This is of great inter¬ 
est considering the fact that the type of cus¬ 
tomers who buy these small sets usually "fall” 
for novelties like metal tubes, etc. The reason 
for this trend in radio engineering is probably 
the problem of the heat dissipation vs. elec¬ 
trolytic-condenser life, and the .ventilation 
puzzle in general, which obviously can be solved 
much more easily by the use of glass tubes. 
This does not sPeak entirely against metal 
tubes, and in favor of glass tubes, but nobody 
can close his eyes to the facts. 

Nevertheless, metal tubes have a much bet¬ 
ter chance to survive than glass tubes, but the 
present "design principles" for radio sets (es¬ 
pecially, for the midget type) need a thorough 
revision. This revision will come, and pretty 
soon, too. The public does not ask at present 
for low price as it did during the depression. 
We have a complete "new deal’’ in radio re¬ 
tailing. The times are past when a "combina¬ 
tion" of an electric stove and radio receiver 
could he sold to the public, and it is to he hoped 
that a certain class of radio sets, produced 
only for "price-appeal," will disappear from 
the market. 

"UNIVERSALS" DISPLACE D.C. SETS 

Another design trend of great interest is the 
decreasing number of 110 V. D.C. sets. There 
was never any special reason for manufacturing 
these sets, and the surplus stocks of some fac¬ 
tories speak for .themselves. But the number 
of 2-. 4-, 6- and 32-V, D.C. receivers showed a 
considerable increase: a fact which does not 
surprise those who know that about 80 per 
cent of all farms are still without radio sets, 
and 5,000.000 farms without electricity. 

The 6-V. D.C. receivers, operated in con¬ 
nection with wind-driven battery chargers, is 
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one of the new fields which will make the radio 
year 1937 aa profitable as was the one of 1936. 

WHAT ABOUT TELEVISION? 

On June 29, 1936 television experiments on 
a large scale were started from the television 
station atop the Empire State Building in New 
York City. A number of receivers had previously 
been installed in the homes of a number of RCA 
engineers and NBC officials. Motion pictures 
as «-cll as talent have been successfully trans¬ 
mitted and received. Due to the unusual height 
of the New York television station, the trans¬ 
missions have been received as far as 46 miles 
from the Empire State Building. In these ex¬ 
periments an image definition of 343 lines has 
been used. But since the adoption of the 441- 
line definition has been recommended by the 
R.M.A. to the F.C.C. it will be necessary to 
change the New York transmitter in 1937 to 
conform to recommended standards, and a great 
number of new experimental transmissions will 
be made in the next two years. 

Just when television will enter our homes 
depends on the outcome of these field tests and. 
last but not least, on the results achieved in 
trying to reduce the price of the receivers. 
The present price of about $750.00 is prohibitive. 
As long as an image-sound receiver cannot be 
sold for about $160.00 television is still ‘‘around 
the corner." 


A TUBE TESTER THAT TALKS 

(Continued from page 468) 

form the "plate" of a 2-element tube. 

During normal use of a tube it's control-grid 
is at negative or zero potential which restricts 
or prevents electron flow from the cathode areas 
directly back of grid wires, while allowing flow 
from areas in-between. In emission testing the 
control-grid is highly positive, drawing most 
electron flow from previously protected cathode 
areas. Areas used in normal operation may be 
worn out, yet if emission-tested the tube will 
test "good" due to portions practically unused 
in actual service! 

When testing with this new meter it will be 
noted that shorts or leakages will show simul¬ 
taneously on (a) the meter, (b) the neon indi¬ 
cator and (c), be audible in the headphones 
(if used). For example, changes in the position 
of the test switch will cause the meter pointer 
to move from zero into the red area of the scale 
on any short of 6 megohms or less resistance. 
The greater the resistance the higher the meter 
reading. 

The neon indicator glows only if the short is 
1 megohm or less in resistance. Thus on a short 
of more than 1 megohm the neon bulb does not 
light but the meter pointer will rise. This ad¬ 
justment of the neon sensitivity gets rid of false 
flashes on "short" testa while using a hot cathode. 
A headphone connected to the Noise Test jack 
will buzz if there is a permanent short of resist¬ 
ance low enough to light the neon tube. 

All leakages, however small, are shown by the 
meter and the amount of leakage is proportional 
to the meter reading. No short, however great, 
will cause a (?ood reading. All leakages will cause 
the meter to read Bad. All intermittent shorts, 
leakages and intermittent contacts can be lis- 
tened-to by the customer: and, last but not least, 
all shorts in all tubes are checked with just one 
switch. 

While every variety of tube which has appeared 
can be tested by this unit ample provisions have 
been made to give complete protection against 
changes caused by future developments in tubes. 

A polarized test voltage furnished through 
panel jacks may be used for checking leakage in 
electrolytic, paper and mica condensers, and for 
making continuity or point-to-point tests. Cur¬ 
rent flow is indicated by the meter and by the 
neon tube at the same time. 

This tester is available in two models both of 
which are extremely modern in appearance. 
They are finished in ivory, red and chrome. In 
the portable tester tools, tubes and repair parts 
can be conveniently carried in the two large 
compartments having 320 cubic ins. of storage 
space. The overall size of the portable case is 
6 by 12 by 11 ^ ins. The counter-type tester 
(illustrated) has a base 14^ by 16ins. and 
with its glass display top stands 15% ins. high. 

This article has been prepared from data eup~ 
plied by courtesy of Radxotechnic Laboratory, 
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Wise servicemen—trouble shooters who have been 
through the mill—know that they canY afford 
to waste time exploring for hard-to-get parts, 
prospecting for low prices. That’s why busy 
servicemen everywhere are turning to ALLIED 
—and the ALLIED Catalog—for their radio re¬ 
quirements. Everybody in radio knows that 
only ALLIED offers the complete stocks, the 
fast service, the high quality and the low prices 
that spell S-A-V-I-N-G-S to every radio buyer. 

The whole ALLIED organization is keyed to 
meet your needs, Mr. Serviceman; our huge 
stocks, our central location, our speedy ship¬ 
ping department eliminate costly delays and 
inconveniences—assure you of savings in time, 
trouble and money. For bigger profits and 
more satisfied customers—order from your 
ALLIED Catalog! 


COMPLETE RADIO STOCKS 
ALL1ED‘S huge stockn—the most complete 
in Radio—include more than 10.000 exact 
duplicate and replacement parts, the prod¬ 
ucts of the leading radio manufacturers. 
You're sure of highest quality and fastest 
service when you order from ALLIED— 
Radio’s Leading Supply House 1 


EVERYTHIN6 IN RADIO AT LOWEST PRICES! 

ALLIED’S 162-page Catalog shows more than 
10,000 duplicate and replacement parts; 38 

models of the Knight Radios: dozens of Build- 
Your-Own kits: latest SW receivers and trans¬ 
mitters ; newest P.A. Equipment, teat instru¬ 
ments : Rurlpower units and Windchargers: 
books, tools, etc. Everything in Radio at lowest 
prices. If you haven’t a copy, send for this time- 
saving, money-saving Catalog today! 
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Ule Ulill Train Mou Quicklii to Qualifii 

The Servicing of modern radio receivers requires experts— 
men trained for this work are needed everywhere. 




RADIO OFFERS BIG OPPORTUNITIES 

Your possibilities of making money are limited only by your ability and skill. 
There is no room for the soldering iron "quesser." But you must be trained— 
the sooner you begin the quicker you'll cash in. 


LEARN AT HOME 

We will train you at home to serv¬ 
ice and repair radio receivers of 
all types. Invest for future success 
in R.T.A. training. 


NO EXPERIENCE NEEDED 

You need no previous experience in Radio. 
We show you how to make money almost 
from the start. Hundreds of men are 
enjoying the rewards of R.T.A. training. 


of exira cost 

This time saving trouble- 
finder and circuit 
analyzer included. 


FuR details of this great opportunity are ex- 
plained in a helpful book that is FREE. plrpH 
Send for it today. It will be mailed at once. " 

RADIO TRAINING ASS’N OF AMERICA 

Dept. RC-72, 4525 RAVENSWOOD AVE., CHICAGO 
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H«rc*s your chance to srct BOTH of 
Ghirardi’a widely-acclaimed books for 
radio service men! They ffo hand in hand 
toffether-^ne to explain to you everything 
about up-to-date servicinff practice, test 
instruments, repair methods, etc.>^he 
other to xive you instantly Just the re.>i 
ceiver and servicinir reference data you 
need when you're out on a job or in the 
shop. Service men all over the world are 
uainff Ghirardi’s books these days—they 
save time and money. Get this essential 
equipment into your shop without farther 
delay. Mail today the coupon below! 
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Partial Contents 
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soope methods. All ex¬ 
plained In detail with 
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^Special Servicing 
Problems. Auto-Radio 
InstaJIation and ser* 
vicing. Location and 
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interference. AII. Wave 
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Over 1300 pages 
706 illustrations 
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Partial Contents 

•jVNew, looss*leafp 
greatly enlarged edition. 
Supplement Sheets twice 
a year. 

'(V “Case Histories'* of 
ever I.S00 receivers. 
Actual Trouble Symp¬ 
toms and Remedies for 
each. Tabulated for 
quick reference. 

^ Table of “I.F.'i” of 
d^424 superhets, old 
end new. . ^ ^ 

^ Ignition Interference 
for over 80 models of 
cars. 62 automobile 
electrical wiring dit. 

£¥rir..u,i., Trouble- 
Shooting chart: RMA 
Color Codes: wire 
tables; etc.: etc. 

436 pages 
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INTERESTING INFORMATION ABOUT 
"SPOT" BROADCASTING 


(Continued from page 466) 


planes drop as many as 10 parachutists from 
One airplane. If each of these 70,000 men, 
dropped to earth in the security of a smoke 
screen, was to be equipped with a short-wave 
2-way, transmit-receive radio set or traneceiver, 
it is seen that a formidable intelligence corps 
capable of being able to immediately report to 
the home office would be available in enemy 
territory. The practicability of this idea will 
become evident as we now return to a short 
discussion of modern spot-broadcast equipment, 
and a review of recent programs in which such 
shortwave equipment has prominently figured. 

Back in 1929, when Floyd Gibbons broadcast 
interesting highlights during arrival from Ger¬ 
many of the Graf Zeppelin^ a crew comprising 
G. W. Johnstone (left. Fig, B), W, B, Miller 
(right) and Floyd Gibbons (extreme right) was 
needed to operate the pack back S.-W. trans¬ 
mitter. 

Today, when the Hindenburg pays Uncle Sam 
its visits, on schedule, a veritable studio-on- 
wheels is run right up along-side the overgrown 
cigar, as shown in Fig. C, and, presto, another 
spot program is “on the air," 

Such a “mobile unit" is able to travel where- 
ever an automobile can, and serving as a base 
for all remote-control broadcasts, represents the 
“last word" in this type of equipment. 

Mobile Unit No. 3 (a 5-ton car, capable of 
traveling 70 m.p.h.), for instance, shown in Fig. 
D, includes 4 separate transmitters, as follows; 
WMEF, a 150-W. transmitter licensed for 2 
frequencies (6^ and 196 meters) in the inter¬ 
mediate wave band (sending range: stationary, 
100 miles; moving, 50 miles); WIOXS, assigned 
6 frequencies in the ultra-high band; WlOXV, a 
16-W. emergency unit, and WlOXAI, a tiny 1-W. 
pack transmitter. 

One or another of these is used on programs, 
depending on prevailing conditions. The pack 
transmitter is included to make the unit even 
more mobile. If it is desired to originate a pro¬ 
gram at some spot inaccessible to the 5-ton car, 
the car is driven as close as possible, and then 
an announcer with the pack transmitter on his 
back makes his way to the desired location. . 

In this way a program may be relayed from 
the pack transmitter by short-wave to the mobile 
unit, which in turn relays it on a different short¬ 
wave to the pick-up point for the NBC networks. 

All this equipment, transmitters—suitable re¬ 
ceivers and power plant—is housed in the main 
body of the car. The “studio” portion of the 
mobile unit is in the driver's section. 

The seat is wide enough to hold 4 men in com¬ 
fort. On the dash-board, on the side opposite the 
driver, is a folding desk, which may be let down 
when not in use. When up, it serves to hold 
microphones and a typewriter. Under the desk 
are 6 connections where microphones and ear¬ 
phones may be plugged-in. There is a lOO-ft, 
lead on the microphones, so that announcers 
may move about freely outside the car. 

Above the announcer's seat is a trap-door in 
the ceiling, so that when desirable the announcer 
may stand with his head and shoulders above the 
top of the car and have an unobstructed view 
in all directions even while the car is in motion. 

Ckimpact, efficient, portable and universally- 
operable equipment of this type, manned by tech¬ 
nicians who have become expert in using this 
equipment and maintaining it at peak efficiency, 
have made possible the almost magical results 
achieved in 3 November spot broadcasts of 
national and international interest. 

3 THRILLING SPOT PROGRAMS 

The "Earth-Sea-Sky" Broadcast. On November 
8th NBC successfully staged an air show—one in 
a series of special programs arranged to com¬ 
memorate the 10th Anniversary of the National 
Broadcasting Co.—that packed excitement in al¬ 
most every second of its 45-minute duration. 

Opening as a studio broadcast from Radio city, 
the program then switched from one spot-pick-up 
to another, as illustrated in Fig. E. 

First on the bill was a pick-up from a cruising 
sQuad car of the Police Department at Cleveland 
picking up police orders from headquarters. Then 
a jump to U, S. Navy submarine S-20 cruiainsr 
underneath the surface of the water off Sandy 
Hook, N. y. From under-sea level the program 
then flashed to the top of Pike's Peak, Colo., for 
a word-painting of the scenery. 


A 2-way international inter-train conversation 
was then held between railroad officials on the 
Comet speeding at 80 m.p.h. between Boston,, 
Mass, and Providence, R. 1., and the Hamburger 
streaking at 90 m.p.h. between Berlin and Ham* 
• burg, (zermany 1 

The circuit then was transferred to the “black 
pit” below-ground in Carnegie Coal Mine, Pitts¬ 
burgh, Pa. Then to street-level in N.Y.C. for a. 
description of Sunday fashions on 5th Ave. as- 
seen from a traveling automobile. 

An action pick-up from one of the bicycles in 
Chicago’s 6-day race was then followed by a 
word description of U.S. tank maneuvers at 
Washington, D.C. Preceded by a pick-up aboard 
the Coast Guard Cutter Ponehartrain cruising in 
L>ong Island Sound, N. V., was a pick-up from 
the uncompleted New York-New Jersey vehicular 
Hidtown tunnel. 

Ckincluding this earih-sea^ky network jam¬ 
boree was a descriptive broadcast from a vantage 
point high up on the (jolden Gate Bridge— 
San Francisco-Oak land's new connecting link; 
and, from an NBC unit aboard a U. S, Navy- 
plane flying with a squadron of flghting ships 
over San Diego, Calif, (the West Coast Naval 
Base), the roar of flghting airplanes in a power 
dive. 

The “Transoceanic” Broadcast- **We will ‘soon*" 
be able to see each other by traneatlantic tele- 
viaion," radioed Guglielmo Marconi near Genoa,. 
Italy, to David SarnofT in N.Y.C,, in opening an 
Armistice Day broadcast. 

After this ocean-hopping t^te A t€te, November 
11th, between radio's Wizard No, 1 and RCA*s 
prexy, the NBC network program became a 4- 
way free-for-all to include a total of 26 guests 
aboard two U.S. cabin planes 5,000 ft. in the air- 

This broadcast—rebroadcast to Czermany^ 
France, Denmark, Austria and Italy—linked spot 
pick-ups aboard Marconi's yacht cruising in the 
Mediterranean Sea; Samoa’s office on the 53d 
floor of the RCA Building, Radio City, N. Y.; 
and American Airways planes, flying between 
Niagara Falls, N. Y., and Washington, D.C.* 
carrying a group of foreign broadcast executives 
(who, in connection with NBC's 10th Anniver¬ 
sary flesta, were making a study of American 
broadcasting techniQue). 

The “Business Revival” Broadcast. In a whirl¬ 
wind 1-hour survey, by NBC. broadcast over 
network and short-wave stations last November 
27th, microphones painted a vivid, kaleidoscopic 
picture of business recovery. A story of increas¬ 
ing profits, and rising wages and employment,, 
was told by industrial heads, small business men. 
and workers in many fields; accompanying spot- 
action sounds constituted the “music of Ameri¬ 
can prosperity.” 

The itinerary was as follows: Detroit—auto¬ 
motive industry; New York—garment plants 
railways (Pennsylvania Station), marine (a 
pick-up in the hold of an ocean liner in the har¬ 
bor), gasoline (Am. Petroleum Inst, offices); 
Boston—New England cotton (Nat'l. Cotton 
Hfrs. Assoc, offices) ; Cleveland—city employ¬ 
ment (Chamber of Commerce) ; East Pittsburgh 
—Westinghouse plant; Ho^wood — cinema 
(Laskey studios) ; Schenectady—General Electric 
plant; Chicago—grain and meat-packing; Brigh¬ 
ton—Colorado's beet-sugar industry; San Fer¬ 
nando Valley—Californian fruit' industry (de¬ 
scription from an airplane, and from a small 
farm) ; Seattle—airplane factory; San Francisco 
—the fishing fleets (by a trawler's representa¬ 
tive) : Philadelphia—street interviews regarding 
national business conditions. 

At times the occupational sounds formed a 
background to pertinent comments; at others, 
microphone close-ups made these sounds a 
thrilling solo of one or another of America's 
many booming businesses. 

In conclusion, the writer calls attention to 
President Roosevelt's Inauguration broadcast 
scheduled for Wednesday, January 20th, 1937. 
The plans of NBC (those of CBS and MBS are 
not available at this writing) include the use of 
10 or more short-wave mobile, blimp, and air¬ 
plane transmitters, micro-wave sets operating 
among the crowds, and numerous strategically- 
located microphones. The operation of all these 
spot pick-ups will be regulated by initial use of 
a new “master control unit,” 
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RADIO SETS FOR EXPORT 
AND MARINE USE 

(Continued from page 474) 

a few severe shocks. Lon^ experience has taught 
methods of construction and assembly to over¬ 
come the efifects of vibration, but if an average 
radio set, intended for sale in this domestic mar¬ 
ket, is shipped to South Africa or Australip for 
example, half of the parts will be lying in the 
Ixjttom of the cabinet w’hen the radio receiver 
has reached its destination! 

Even if the packing of such a set is still intact, 
you will be ready to swear that sonr^'one had 
attacked the bolts and nuts with a screwdriver 
and a wrench, for such i-s the mysterious effect 
of long-continued vibration. 

CLIMATE 

Experience in overcoming climatic conditions 
has helped greatly in gome parts of the U.S.A. 
Year-round residents of Florid.i. fm- example, 
have experienced all kinds of trouble with their 
radio sets during the rainy seaaon. Florida 
climate may not be a problem at all. for there 
are thousands upon thousands of properly- 
designed radio sets—in at least one make—oper¬ 
ating successfully under the extreme conditions of 
the tropics. 

To give you an idea of conditions which these 
sets are able to meet successfully: two months 
after the last Stratosphere flight from Black 
Hills, So. Dakota, we had a letter from a civil 
engineer, working in the interior of the Gold 
Coast section of Western Africa, telling us how 
he had received the transmission from the bal¬ 
loon, relayed from England. He reported that his 
set was maintaining its peak efficiency on both 
broadcast and short waves right through the 
tropical rainstorms. “Only twice,’* he added, “the 
set had been affected by the dampness, and this 
was remedied by setting an ordinary kerosene 
lantern behind the set, to dry it out!“ 

Extreme dryness, too, is a foe of high-efficiency 
reception. It attacks transformer insulation and, 
by causing ordinary coil forms to shrink, alters 
the electrical characteristics of R.F. and I.F. 
coils. This condition is particularly severe w'hen 
accompanied by high temperatures. 

The most destructive atmospheric conditions 
are encountered on the sea coast, where the cor¬ 
rosive effect of salt water dampness is encoun¬ 
tered. Radio sets have been designed that over¬ 
come the faults which develop under the influ¬ 
ences of salt water, and these sets have become 
the choice of officers and men who buy sets for 
their own amusement while they are at sea. 

The first step, based on 26 years Of experience, 
was to determine what kinds of failures were 
caused by atmospheric conditions. An effort wa.s 
then made to reproduce those conditions in the 
research department, and speed up the action, so 
as to obtain the equivalent of 2 to 4 or 6 years' 
use within a month or two of laboratory testing. 

This work required elaborate investigation for 
if, in the “dry, hot weather*’ test, for example, 
too much heat was used, the results obtained were 
unfair to the radio sets, and if too little heat was 
used, the sets did not receive an adequate test. 

Now, however, it is known exactly how much 
heat to use, and the length of the tost required, 
to reproduce fairly the dryness of Egypt, Peru, 
or Arizona. Similarly, the way to observe accu¬ 
rately the effects of cold, humidity, and salt air 
have been learned. 

All new parts are put through these tests, 
standard parts are given routine checks from 
time to time, each new cabinet is triinl out for 
effects upon the joints and the veneered surfaces, 
and complete sets, with the current turned on, 
are given the “Torture Chamber” treatments. 
(One of several different types of such test 
rooms, as used in a large commercial laboratory, 
is shown in Fig. A.— Editor) 

By such tests, and by the use of equally elabo¬ 
rate scientific control of all the parts and methods 
of the assembly adjustment, and inspection 
throughout the factory, it is pos.sible to deliver 
radio sets to any country on the face of the globe 
with definite assurance that each receiver will 
perform at peak efficiency, no matter what local 
conditions it may encounter. 

Our Information Bureau will gladly supply 
manufacturers^ names and addreaaea of any items 
mentioned in RADIO-CRAFT. Please encloae a 
stamped return envelope. 
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Pre*tested IDEAS on 

SELLING 

Why people buy. Market an¬ 
alysis. How to get leads and 
prospects. How to get people 
into your store. Principles of 
selling. Store selling. Selling 
by phone. Qutside selling:— 
how to get by the door—fol¬ 
lowing up leads. Selling 
talks. Sales resistances and 
how to break them down. 
Making business contacts. 

ADVERTISING 

How to plan your promo¬ 
tional program. How much 
to spend. Costs. How to write 
your advertising. Tested ap¬ 
peals. How to get action. 
Preparation and production. 
Forms of advertising:—Dis¬ 
play — Direct Mail — News¬ 
paper — Broadcast — Phone 
Book—Other Media. Publici¬ 
ty. Merchandising, Premiums, 
Ckintests, etc. Follow-ups. 

BUSINESS METHODS 

How to set yourself up in 
business. Shop equipment. 
Store layout. Managing the 
business. Employee and cus¬ 
tomer relations. Financial 
data. Cost accounting. Sales 
and service fonns and rec¬ 
ords. House policies. 
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This sensational neiv book 
shows you just what to do to build 
up your business. Everything in it 
has been proved 5ound> practical 
and 5 uccess/ul. Any man who uses 
it is hound to make more money. 

RADIO 

BUSINEtt 

'PMOHtotioft OHcf 
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By A. A. GHIRARDI and T. S. RUGGLES 

Experience —the grreutest teacher of all—really 
wrote this book. Not just one man's experience, 
but the experience of hundreds of aggressive 
radio dealers and service men, whose combined 
contributions have made this the greatest body 
of factual sales, advertising and management 
information the radio business has ever had. 

This remarkable new book opens up new opportunity 
for all. No matter what your present set-up is, it 
will show you exactly what steps to follow and what 
mistakes to avoid to improve it. How to start a radio 
business. How to run one. How to sell radio sets and 
service. How to advertise them. Everything you want 
to know. It’s shy on theoretical discussions, but heavy 
on prac#ic<i/ examples of successful plans. 

And it’s chock full of business-building, money-mak¬ 
ing ideas—2,199 of them to be exact !/<fcosyou can puf 
fo work today. Examples of order-pulling advertising 
—sales talks—business methods—merchandising tips— 
etc. Applies to sale of radio sets, servicing. Auto Ra¬ 
dio, P.A. work, home 

CUP and MAIL 


appliances, etc. It is 
positively the Erst 
and only book of its 
kind—one you should 
not rnissf 

Take this book as 
your business part¬ 
ner—the best sales- 
prodlucer you ever 
had! MAIL THE 
COUPON TODAY! 
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NEW Du Mont CATHODE RAY 
TUBE SPURS TELEVISION 

A SENSATIONAL advancement in Television 
has been made possible by a new type 
Cathode Ray tube perfected by Allen B. Du Mont 
Laboratories, Inc. Experimenters, service experts 
and engineers are invited to write to Allen B. 
Du Mont Laboratories, Inc., Upper Montclair, 
N. J. for information on the new tube. It is also 
suggested that those interested in television re¬ 
ceiver construction follow the series of articles 
on this subject, running in Radio-Craft.—Advt. 
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He’s flying high these days . . . and 
the service man who is throttled to 
Centralab’s speed is bound to be well 
satisfied with 1937’s 
possibilities. *36 has 
been a big year for 
Old Man CENTRA- 
LAB. The famous 
smooth control with 
the long resistor has 
the place of honor on 
thousands of service 
benches and in as 
many service kits. Fly 
with CENTRALAB 
SkS! again in *37. 

Gsntealab 

MILWAUKEE^'w^WlS. 

BRITISH CENTRALAB. LTD. 
Canterbury Rd.. Kilboum 
London N.W. 6. Enaland 
CENTRALAB 
118 Avenue Ledru-Rollin 
Paris XI. France 
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TYPEWRITER! I 
OPBCAi GOODf 
CAMERAf'WIVflTJEf 


SEND AT ONCE 

FOR OUR FREE CATALOGI 

Buy efficiently, economically, safely! 
Hundreds of high quality items—lead¬ 
ing lines and standard brands—at prices 
amazingly low! Real bargains! Square 
dealing! Write today for your big, free 
copy of this new catalog hot off the 
press* 

RADIO CIRCULAR CO., INC. 

9IS BROADWAY Depl. RC NEW YORK, N.Y. 


HOW TO MAKE THE RADIO-CRAFT "COUNTRY GENTLE¬ 
MAN" RADIO SET 



(Continued from page 459) 


Builders substituting the **A** type should re¬ 
member this fact, as the extension of the cut¬ 
off presumes a different characteristic curve 
and a somewhat changed A.V.C. control for 
this stage. 

The I.F. uses two stages, with the first giving 
really high gain and bearing most of the 
gain-selectivity burden. Both stages are biased 
-3 V. and are acted upon by the A.V.C., as 
separate and increased bias for the second 
would (as analysis of the schematic proves) 
simultaneously afford an increased bias on the 
first nobe amplifier tube thus prohibiting any 
effective means for separately controlling I.F. 
and noise amplifier circuits. The first I.F. stage 
uses ferrocart iron-core transformers in input 
and output service with a type 1A4 tube. The 
second in the I.F. line-up uses a type 1C6 (the 
1A6 may be substituted with decreased gain 
and increased cutoff, though with a 6 ma. sav¬ 
ing in '*A” current), selected after experiments 
with various battery tubes adaptable to 
2nd-I.F, service in receivers having noise sup¬ 
pression. Forgetting for the moment its primary 
job. which is to instantaneously cut off during 
moments of severe noise disturbance, and con¬ 
sidering it as a straight I.F. amplifier, we find 
it is nothing more or less than a screen-grid 
tube with the No. 1 and 2 mixer grids tied to¬ 
gether and either floating or used for purposes 
of manual volume control. Referring to Fig. 3A. 
we see that with the D.P.D.T. switch thrown 
One way and the 22.5 V. "C” bias switch (on 
control Rl5) turned on, these mixer grids re-' 
ceive a negative bias up to 22.5 V.. the amount 
of bias being determined by' the position of the 
arm of potentiometer Rl5. Thus we can manual¬ 
ly control this second I.F. stage with the noise 
amplifier off, since by increasing the negative' 
bias on the mixer grids we simply shift the 
operating point farther toward cut-off. In Fig. 
3B, showing an alternative noise circuit, we find 
that manual control of the second I.F. stage is 
had at all times, whether or not a noise D.C. 
is being impressed on the two mixer grids. Here 
actual control of the stage is effected by vary-' 
ing the screen-grid potential—permitting either 
manual selection of overall set.R.F. gain (effec¬ 
tive) or setting of the second I.F. amplification 
to that point which affords best possible con¬ 
trol by negative D.C. impulses from the noise 
circuit. 

. The third I.F. transformer is a broad-band 
type with tuned primary and with two un¬ 
tuned secondary windings, one feeding the' R.F. 
signal to one diode of the 1B5 second-detector 
for rectification and amplification of the audio 
component and one feeding the signal to the 
other diode for rectification, audio and R.F. 
bypass, and pumping of an A.V.C. negative 
D.C. comx>onent into the gain-control line. The 
latter diode is biased -3 V. to permit delay ac¬ 
tion. without, of course, biasing the first and 


hampering the action of the detector at low 
signal inputs. The circuit was selected after 
serious thought and experimentation, and every 
credit is extended to J. T. Bernsley for initial 
work in developing this system. (See September. 
1935. issue of Radio-'Craft.) 

The A.V.C. voltage is built up across R7 
and R3. the two resistors in series being used so 
that we might impress approximately % the 
developed A.V.C. potential on the first R.F. 
stage—thus keeping our R.F. tube working at 
best efficiency on weak signals and putting 
the burden of full A.V.C. control mainly upon 
the mixer and succeeding stages. All grid re¬ 
turns are bypassed to ground and isolating re¬ 
sistors are used where necessary. The filter sys¬ 
tem may be changed to permit increased or 
decreased timing meeting individual fancy—but 
care should always be exercise, nevertheless, to 
provide an adequate filtering action (See the 
A.V.C. articles in the June and July, 1936. issues 
of RadiO’Craft .) 

The triode section of the second-detector is 
connected as an A.F. amplifier in the usual 
manner and feeds a type 30 driver stage, whose 
output is fed via a combination impedance and 
transformer coupling arrangement to the type 
19 class B tube. This arrangement permits easy 
installation of a jack for D.C. isolated phone 
plug-in into the 30 output and keeps D.C. out of 
the driver transformer primary winding. The 
set-up is ideal, but builders should remember 
that C19 must be of greater value than for 
capacities usually used in impedance coupling 
systems if adequate bypassing of the lower 
audio frequencies is to ^ had. The class B out¬ 
put transformer has taps for 2,000, 15, 8, and 
4 ohm connections, the 15-ohm being used for 
proper matching to the 15-ohm voice-coil of 
the speaker. 

Now back to the noise-auppressor circuits. The 
original laboratory model was first built using 
the circuit shown in Fig. 3A. We had no choice 
at the time but to use a type 1B5 as noise-volt¬ 
age rectifier, which presumed the use some¬ 
where of the triode section. The extra triode 
would call for no additional **A*’ current for 
operation, and little additional “B” current, 
and BO we built it into the noise amplifier cir¬ 
cuit as an additional stage. By shifting its 
bias, we controlled its amplification and thus 
varied the effective efficiency of the noise sys¬ 
tem as a whole. 

Unfortunately, two stages of amplification, 
with the second tube a triode and not too perfect¬ 
ly isolated from the rectifier elements in the same 
envelope, resulted in instability. Builders should 
be advised, therefore, that the circuit will oscil¬ 
late the moment it is properly aligned at any 
frequency, if the wiring isn’t just right, ■ and 
however well it is isolated and shielded from the 
I.F. circuit proper. If the. frequency to which 
it is tuned is other than that of the I.F. circuit 
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Fig. 4. Chassis drilling and fabricating details including the sizes'of all holes. 
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6 PRONG 
PLUG I 

2V OPERA¬ 
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SHOWN. 

B-4'C“ RECEPTACLE 



Fig. 5, Details of plug and socket for battery 
connection. 


iind the difTercnce frequency is in the audible 
ranPfe. the noise system simply acts to all 
effects like a rather complex beat oscillator, 
feeding back to V4 through the common grid 
connection (N) or through an improperly by- 
pa^ed output connection to grids 1 and 2 of 
the same I.F. tube. If the noise circuit fre¬ 
quency is ’’right on the I.F. nose'* and oscilla¬ 
tion persists, the self-generated R.F. is rectified 
by V9 just as an amplified noise voltage would 
be rectified, and is fed as negative D.C. to the 
mi.xer grids of the 1C6 second I.F. The strength 
of this D.C. is generally enough to cause cutoff 
of the 1C6 or at least serious attenuation of I.F. 
amplification. 

Here, in other words, we are confronted with 
the problem of so adjusting and wiring the 
noise circuit that it cannot oscillate. This may, 
in the end, involve detuning or reduced ”B’* 
supply On the triode section and, as a last resort, 
neutralization of the triode. The last becomes 
rather tricky business—and the first may so 
impair the operation of the noise amplifier as 
to cause Ineffective noise suppression. All this, 
of course, is said merely in warning. Do not let 
the noise circuit oscillate. We need all the am¬ 
plification we can get in the noise circuit to 
provide noise voltages healthy enough to build 
a D.C. component sufficient to send V4 to cut¬ 
off. 

One thing more about this circuit. Granted 
that it is working properly—it still has one 
disadvantage. It presumes a noise D.C. strong 
enough to cut off V4 with the latter tube or¬ 
dinarily operating at -3 V. or full-efficiency 
bias. We cannot increase the lower bias limit 
on V4 without simultaneously increasing the 
bias on V8—and the effect ot decreasing the 
gain of V4 for proper operation in conjunc¬ 
tion with the action of "VO and for cutoff with 
noise D.C. is practically balanced out by the 
decreased gain of V8 and the consequent les¬ 
sening of noise-amplifier efficiency. The remedy 
here would be to simply add another control 
bridged across the 67.5 “V. screen-grid “B” sup¬ 
ply and to wire the screen-grid of the second 
I.F. tube, properly bypassed, to the variable 
arm of the additional potentiometer. In this 
way we can control the amplification of V4 
without hampering the operation of the noise 
circuit. 

The circuit in Fig. 3A will work:—we’ll say 
that much for it. But it will not work at full 
efficiency and thus effectively unless the builder 
makes absolutely sure that the noise amplifier 
does not oscillate. 

The circuit in Fig. 3B, applied in experimental 
models of the laboratory job but not yet to 
the completed set, is simpler and certainly 
easier to adjust. We have not had the oppor¬ 
tunity of testing it out over a long enough 
period" of time to iron out the bugs, but it is 
apparent that if the noise amplification is suffi¬ 
cient to give us a high enough rectified D.C. to 
send V4 to cutoff, efficient noise suppression 
will be had. Here we have pulled out the triode 
stage—using this section of the noise detector 
as B.F.O. (beat-frequency oscillator) tube. The 
burden of noise amplification falls entirely upon 
the 32, which works at all times at full effi¬ 
ciency and which is not controllable. The Nos. 
1 and 2 grids of ■V'4 receive the D.C. as usual, 
and the amplification of this tube is controlled 
by varying its screen-grid potential. For effec¬ 
tive noise suppression, the screen-grid voltage 
(Continued on page 494) 
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LET ME TELL YOU ABOUT MY 

2-WAY MONEY-MAKING 
^DIO TRAINING PLAN 


Whether you are a young man or 
an older one—whether you’ve got 
a job or are looking for a really 

worth while future—whether or not you 
have ever had any previouji railio experi¬ 
ence. you owe it to yourself to investigate 
my unique new Radio Training method. 
It is a 2-Way Money-Maker. I'll teach 
you to make siiare time profits while you 
learn. I'll fit you out with complete 
standard equipment, teach you to use it 
all kinds of Radio work and teach 
yini modern business mothod>j. too. Inves¬ 
tigate today! It will cost you nothing 
to get the facts—it may mean the turn¬ 
ing point in your life toward the success¬ 
ful future of which you’ve dreamed! 



flCTUflUy SETS vou 
UP m BusinEss... 


I WILL PROVE THAT 17c A DAY 


It can be done! I am already doing it for hun¬ 
dreds of ambitious fellows like you. I know 
1 r;in <lo it for you. Tou‘11 actually be set up for a 
imifltable buslne^^s of your own—or ready for a fljlng 
i»turt in <1 full or Iniit-lime Job in any one of radio’s 
fasi-iiiiiting bratiches sueli as aviation radio, auto ra¬ 
dio. briuidca.Hting. publie addre«.t, otc. There is no 
other training like It. You learn at home In spare 
lime -and you'll be pleasantly surprised how 
quickly you are ready for a real future In a, 
raPldLv Kruwing Industry that is provldinir for¬ 
tunes for vrelI-trained men. 

THIS PROFESSIONAL EQUIPMENT IS YOURS 


REMEMBER: No matter what kind ^ 
Radio'/ raining ymi tafcr, it is ABSOLUTE¬ 
LY NECESSARY that vou have realpro- 
feititionol rquipmrnt such as that shown 
here BEFORE you arc ready to start mak¬ 
ing real mont-y. Sprayhorry Training brings 
it to yon almost at the start—leaches you 
to use it under actual working con- 
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ISPRAYBERRY OF^I^DIO 


For those already in Radio, 
Sprayberry offers an ADVANCED 
•Training Course that has proved 
invaluable to hundreds of service¬ 
men. Saves you time—saves 
money—teaches you the easiest 
way to do the hardest jobs. Get 
details. Mark an X here ( ) and 

we will send our ADVANCED 
Radio Training Booklet free. 


I F. L. Sprayberry, President 

2545 University Place, N. W.p Washington. D. C. 

without obligation on ray part, please send your Free book, "YODB 
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A^vModel T-37 SIGNAL GENERATOR 

# Accuracy of 1% on I.F. Banda. on Broadcast Band. 2% on S.W. 

^ ^X Banda. 

# We are now usin^ a new hair-line pointer which enablea reading to 
within 1/10 of 1^. 

# Nearly one thousand satisfied owners, since its introduction less than 
a year ago. 
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$4 e^40 

Complete . . only | ^ 

• 110 VoKs A.C. OR D.C. 

100 kc.—22 mc^ryrlm all on fundamentals. 

0 Dial Is (iii'crt rcnuliiii: in fretiueucies. 

^ H-F, output may. l>o taken from a iii«h impedance or a 
loiv imneilaiicc post, in witli attenuation piescnt for 
citlici? 

• Separate audio outinit at 2 aiiiPliludo levels, so that 
tone may he used for checkInir puldlc address sys* 
terns, aufllo ampliiiers In rectrlvcrs, and speecji ampli- 
tiers in transmitters. 

% Tivo extra posts on front Panel enable IcakaRe tests. 
Condensers ntay be checked for loakaee, so may tubes, 
and other normally high leslstanco cutrenu. otJierwise 
dinicuit to test. 

Model T-37 All-Wave Signal Generator, wired. In 
shielded cabinet with carrying handle and calibrated, 
tested; eemplete with 2 Tubes & Neon Tube, 0.40 
instructions (shipping weight 7 lbs.). 


SUPERIOR INSTRUMENTS COMPANY^ 


13S LIBCRTV STRICT 
NEW YORK, N. V.„ Dopt. T-A. 



Your Pick! 


^ AERO VOX Type GLS metal-can elec- 
^ Irolylicfi. 1" dia. Half usual height. 250 
and 450 v. D.C. working. 4 to 16 mfd. Just 
the thing for dependable service in tight 
places. 

^ AERO VOX Type PBS cardboard-case 
^ electro lytics. Inexpensive. Compact. 
Handy mounting flanges. 2 to 12 mfd. Also 
dual and triple units. Ideal all-purpose 
space-saver units. 

jvew CATALOG jjr,: Tss;:: 

More choice. Popular prices. Ask your jobber for 
copy, or write us direct. 
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, . , wHh **Chaiiaaabla Fields'* and Universal Trans¬ 
former. brine you new convenience, performance and 
economy In VreaUer IteplacamentS. Ask your Jobber 
or WrKa today for Bulletin SBIC. _ _ 

OXFORD-TARTAK RADIO CORP. 

915 W. VAN BUREN ST. CHICAGO U.8.A. 


YOU CAN SELL 

Motion Picture Equipment 

Here’s a brand new field for 


_ Take 

iiiplete line or lOmm. and 3Smm. 
motion picture equipment for theatres. Institutions, 
clubs and bonie use. Tremendous field, liberal prof-. 
Its. Write fully. elvinK experience, territory de¬ 
sired, business references. 

1600 RA-BROADWAY 
NEW YORK. N, Y. 


S.O.S. CORP. 


is reduced to that point where the amplification 
of V4 is of such value that the D.C. component 
of rectified noise voltages of certain strength 
will effectively block its action for the instan¬ 
taneous period of time during which the noise 
impulse is being received. 

(Since the coastruction of the laboratory model 
and the drawing of the circuit used, a new 
tube has been released—the 1F6. This tube is 
a dual diode-pentode and u-sed instead of the 
IBS as noise-amplifier-rectifier will no doubt 
increase the noise amplification for circuit 2A 
while at the same time permitting full and 
efficient operation without feedback and oscilla¬ 
tion. The usual precautions to insure against 
possible instability must be talcen however, 
with plate and screen-grid supply decoupling 
'and bypassing recommended.) 

CONSTRUCTION 

In the Ra^o~Craft “Country Gentleman” re¬ 
ceiver, the R-F.—Mixer coil assembly is mounted 
beneath the chassis, both because the func- 
I tional layout of parts made room for installa¬ 
tion in this manner and because such an ar¬ 
rangement permitted really short R.F, leads. 

The first job is to mount all sockets, small 
parts, and the two audio transformers. Refer to 
photographic illustrations for proper placement. 
Transformers I.F.T.-l and I.F.T.-2 may now be 
mounted, then I.F.T.-4 and I.F.T.-5 after these 
last two components have been removed from their 
shield cabs, the windings pushed fairly close 
together for broad-band service, and the cans 
put in place again. Transformer I.F.T.-S must 
first be removed from its shield before installa¬ 
tion, and the center-tap between the two sec¬ 
ondary coils (which are placed one on each side 
of the primary winding) broken. The lead from 
one coil remains tied to the terminal to which 
the center-tap or junction was originally wired, 
the free lead being brought out through the 
top of the can. This unit having been replaced 
in its can and installed on the chassis, we now 
turn our attention to the R.F. assembly. 

This assembly, is provided with a mounting 
plate designed to permit upright installation 
above the chassis, and in an oblong cutout. The 
plate has holes at intervals along its length on 
both sides, and %-in. right-angle brackets should 
be bolted to the plate at these holes. The unit 
is now installed ^neath the chassis by bolting 
the angles to the chassis itself—rigidly and se¬ 
curely. (Remember that all variable controls 
should be first installed and that the coil as¬ 
sembly must be set back sufficiently far to per¬ 
mit wiring to the controls without danger of 
electrical contact with the assembly shield cans.) 

A brass coupling and an extension shaft will be 
necessary to permit knob control of the band- 
selector switch, which is integral with the 
coil assembly. 

ADJUSTMENT 

Align the l.F. and noise-amplifier circuits to 
456 kc. “on the nose.” Test both circuits for 
oscillation. If, in tuming-on the noise am¬ 
plifier. the set output drops appreciably the 
suppression action is working. That is, V4 is 

Please Say That You Saw It in Radio-Craft 


getting a D.C. negative voltage on Nos. 1 and 2 
grids. Remove the grid cap from V8. If the 
noise amplifier is not oscillating, the output 
will immediately rise to normal (we are pre¬ 
suming a generated l.F. aignal impressed on 
the first l.F. grid circuit). If there is no rise 
to normal, the noise amplifier circuit is oscillating 
and this condition must be remedied. 

Now align the R.F. end. Each coil is bridged 
by a trimmer condenser which should be ad¬ 
justed for proper tracking with associated coils 
at both high-and-low and then middle-range 
frequency settings. 

With the R.F. end aligned and the set per¬ 
forming efficiently, turn on the noise amplifier 
again. Adjust the amplification of V4 so that 
noises of a selected level will be suppressed— 
which presumes cutoff for V4 when the D.C. 
noise voltage fed to the Nos. 1 and 2 grids 
reaches a high enough value. 

LIST OF PARTS 

One Meissner all-wave assembly. No. 5780, Ll, 
L2, L3; 

Two Meissner ferrocart l.F. transformers. No, 
5740, l.F.T.l, I.F.T.2; 

One Meissner l.F. transformer, No. 5714, I.F.T.4 ; 
One Meissner l.F. transformer. No. 3736, I.F.T.5; 
One Meissner l.F. transformer, No. 6762, 1.F.T.3; 
*One output transformer. No. 3302, T2; 

♦One input transformer, No, 4401, T1; 

♦One micromaster dial, type 318; 

♦One 3-gang variable condenser, 370, 405, or 
420 mmf. max. capacity each section, close 
right, Mt-in- shaft. No. 819, Cl, C2, C3; 

One Aerovox mica condenser, 50 mmf.. No. 1468, 
C21; 

Two Aerovox mica condensers, 250 mmf.. No. 
1468, C15, C16: 

Two Aerovox mica condensers, 100 mmf.. No. 
1468, CIO, C20; 

Seven Aerovox condensers, 0.05-mf., 200 V., type 
284, C4, C5, C9, Cl2, Cl7, Cl8, Cl4; 

Two Aerovox condensers, 0.25-mf., 200 V., type 
284, C6, Cl 9: 

One Aerovox condenser, 0.01-mf., 200 V., type 
284, C22: 

Four Aerovox condensers, 0.1-mf., 200 V., type 
284, C7, C8, Cll, C13: 

One Electrad potentiometer with switch, 0.25- 
meg., log, taper, type 208, R15; 

One Electrad potentiometer with switch, 1 meg., 
log, taper, type 206, R17; 

One Electrad potentiometer less switch, 0.5-meg.> 
log. taper, type 208, R9; 

Fourteen Continental carbon insulated resistors, 
%-W. rating, in quantities and values of: 
Four 0.1-meg., Rl, R3, R5, R14: « 

Two 0.25-meg., R7, R8; 

Three 50,000 ohms, Rll, R13. R16; 

Two 0.5-meg., RIO, Rll; 

Three 1,500 ohms, R2, R4, R6 ; 

One Electrad resistor for filament drop at se¬ 
lected “A” voltage, type A; 

♦One D.P.D.T. switch, senior type; 

♦Four round knobs, type 586 ; 

♦One pointer-knobV tsrpe 588; 

♦One electraloy or steel chassis, closed ends, 
10 X 15x3 ins.: 

Two R.F. chokes, operating frequency 456 kc.: 
♦Eight tube shields; 

♦One brass coupling ; 

♦One universal socket; 

♦One 6-prong male chassis receptacle; 

♦One 6-prong female plug ; 

♦One 4-, 5-, or 6-prong male plug; 

♦One 3-post antenna a.ssembly; 

♦One 2-post output assembly; 

♦One 4-prong isolantite socket; 

♦One 6-prong isolantite socket; 

Four 6-prong laminated sockets; 

Three 4-prong laminated sockets; 

Five feet 6-wire shielded cable; 

Fifty feet pushback hookup wire. No. 18; 

Four feet low-capacity shielding ; 

♦One permanent-magnet dynamic speaker, type 
10 - 10 ; 

♦Four layerbilt batteries, type 486; 

♦One “C” battery, type 768; 

♦One “C” battery, type 771; 

♦Twelve cells, 1.5 V., No. 7111; 

One National Union tube, type 19; 

One National Union tube, type 80; 

Two National Union tubes, types 1C6 or 1A6; 
One National Union tube, tsrpe 82; 

Two National Union tubes, type 1A4; 

Two National Union tubes, type 1B5 (optional 
one 1F6). 

♦Names of manufacturers will be supplied 
upon receipt of a stamped and self-addressed 
envelope^ 
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HOW TO ADD "VARIABLE- 
SELECTIVITY" TO SUPERHETS. 

(Continued from page 471) 
we consider that for really satisfactory recep¬ 
tion of weak distant stations, the selectivity 
should be better than 10 kc.. and for true hijrh* 
fidelity reception, the selectivity should be no 
less than 15 kc.: 17 kc. is a better value. Of 
course, commercial receivers are now available 
which permit a variable-band width of from 8 
kc. to 17 kc. or more, but the means they em¬ 
ploy to achieve these results are not easily pro¬ 
curable. and cannot be just added to any set. 

There is, however, now available a new I.F. 
transformer to fit any superheterodyne, which, 
by a simple electrical method, permits either 
normal selectivity or broad, as desired. There 
have been transformers available for some time 
which employ mechanical means to vary the 
I.F. coupling for increasing or decreasing the 
band width, but the mechanical adjustments nec¬ 
essary make it impractical to attempt to add 
them to existing receivers. With the new trans¬ 
former the coupling is varied for either “broad" 
or “sharp" tuning by a very simple arrange¬ 
ment, which permits the use of the transformer 
in almost any existing superheterodyne having 
175 kc. or 456 kc. I.F. stages. Two may be used 
in sets having two I.F. stages: only 1 is re¬ 
quired in single I.F. stage receivers. The only 
equipment necessary for changing the band 
width is a single-pole, double-throw switch for 
each variable transformer used; a 2*gang switch 
for 2 units, or a single switch for 1 unit. The 
transformers are available with the new iron 
cores, for higher gain and selectivity (in the 
•"sharp" position), or with ordinary air cores, 
for replacing the usual run of I.F. transformers. 

By using these transformers, the listener has 
available the extreme selectivity of which his 
set is capable, or a broad-band width for the 
reception of full high-fidelity band-widths, by 
merely flipping a switch. 

In the “broad" position the band width passed 
by the I.F. section will be approximately double 
that of the receiver under normal conditions. 
In other words, if the normal selectivity of 
your receiver is 10 kc., the I.F. stage will then 
pass a 20 kc. band; thus the selectivity is ade¬ 
quate to separate local stations, and will permit 
of the full reception and passage of even the 
highest of audio frequencies of which the broad¬ 
cast station is capable of transmitting. 

Installation is simple and easy; a glance at 
the diagram will show that only the simple 
switching arrangement is necessary to adapt it 
to your own receiver. 

If the leads from the transformer to the band¬ 
width switch must be more than 2 ins. in length, 
they should be twisted together, to prevent feed¬ 
back effects. 

Thia article bos been prepared from data sup- 
plied by courtesy of Allied Radio Corporation, 


HOW TO MAKE THE RADIO¬ 
CRAFT—1937 television 
RECEIVER 

(Continued from page 467) 
tween the variable resistor and the connection 
to the cathode and cathode bypass condenser. 
A resistance of about 200 ohms will usually be 
ample. 

In the alignment of the amplifier, we have 
explained how a “listening” adjustment can be 
made—in doing so, we have assumed that the 
builder does not have a calibrated oscillator avail¬ 
able which tunes to the high frequencies being 
used for these television transmissions. If such 
an oscillator is obtainable, the alignment, using 
either an output meter or even better an oscillo¬ 
scope and wobbler, will be much easier and a 
more precise job can be done. 

The listener will be delighted with the quality 
of the musical background and musical selections 
which are received on the sound channel of the 
set. This is not entirely due to the set, since the 
actual transmissions are really “high fidelity" 
from the transmitter. 

In the next part of this constructional series, 
the cathode-ray tube equipment and sweep cir¬ 
cuits will be considered. 


LET NATIONAL UNION 
EQUIP YOU FOR 1937’s 
SERVICE PROFjTS 

The well equipped Radio Service Expert 
will cash in most on 1937*s businOSsT 


TIME PAYMENTS ON DEPOSITS 

N.U. has made arrangement with Clough- 
Brengle and the Supreme Instruments Cor¬ 
poration so that the initial deposit on the 
new 1937 models made by these great equip¬ 
ment manufacturers can be financed. Re¬ 
member, initial deposits are refunded when 
tube purchases are completed. Get complete 
details from your distributor. 


INSTRUMENTS MADE BY 
THESE MANUFACTURERS 

Study the catalogs and advertisements of 
leading service equipment manufacturers 
listed below, select the instruments you 
want—then find out how you can get them 
FREE the easy National Union way! 
CLOUGH-BRENGLE 

SUPREME INSTRUMENTS CORPORATION 
TRIPLETT 
RANGER 
. HICKOK 

WEBSTER-CHICAGO 

J.F.D. 

PRECISION 

COMMUNICATION INSTRUMENTS INC. 
RADIO CITY PRODUCTS 
ALLEN B. DUMONT LABS. 

In addition to instruments, you can get 
Shop Coats, Radio Tube Carrying Cases, 
Multi Drawer Steel Cabinets for small 
parts storage, etc. Be sure to find out how! 

About Nationol Union Rodio Tubes 

National Union manufactures 
a Complete line of radio tubes 
in glass, metal and G-type. 
National Union's high quali¬ 
ty has made them the out¬ 
standing favorite in the radio 
service profession. All sales 
policies have been formulated 
with the idea of making Na¬ 
tional Union radio tubes the 
ideal replacement tube for 
the radio dealer. This has 
been backed up with a selling 
program that means real sup¬ 
port and help to the wide-awake dealer. 
Dealers and jobbers handling National 
Union radio tubes are the leaders in re¬ 
pair parts and service. 


FREE EQUIPMENT! 

No need for the alert and aggressive service 
expert to read about all the fine scientific 
instruments which service equipment manu¬ 
facturers are making and wish that he 
might own them. Why? He can own .theml. 
How? By getting them Free with the pur¬ 
chase of National Union radio tubes. 

This means that you and every other serv¬ 
ice specialist who hopes to capture a big 
share of the profit to be inade in the service 
business in 1937 can equip yourselves with 
the meters, testers and aualyzers so neces¬ 
sary in modern radio servicing. 

National Union has given servicemen throughout 
the United States more than 60,000 pieces of fine 
equipment. If you're not taking advantage ^ of 
National Union’s service dealer plan, you’re^miss¬ 
ing the greatest opportunity in the radio indus¬ 
try today. 

All you do is contract to purchase a few tubes 
per week, place a small deposit, which is refund¬ 
ed to you after the tube purchase is completed 
and the instrument you have selected is yours 
“for keeps," without any strings attached. Mean¬ 
while, remember that you have the use of the 
instrument all during the time tube purchases 
are being made. 

Make 1937 your biggest profit year by tying up 
with the National Union Selling Program. Talk 
it over with your distributor or send the coupon 
below for complete details. 

-Clip . . . Moil—Now!-—•• 

S NATIONAL UNION RADIO CORP; rc.237 \ 
J 570 Lexin{ton Ave., New Yoik CRy * 

j Rush free circular telling how to get in- I 
, struments the easy N.U. Way. ■ 


Name 


Street 


City...State. j 

— — - — i 





Molded Bakelite ^ ^ ^ 

^DOMING” 

paper condensers 

Small, flat, easy to use, better in 
appearance! Heat- and moisture- 
resistant t Wide range of capacities! 
Permanent capacity I Full voltage 
protection! 10 in standard carton 
,.,COMPAREI 

SOLAR MFG. CORP. 

559-601 Broadway, New York City. 
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Now —a high-powered — 



Radio 

Eiii^neering 

library 


New 

The l-,ibrary n«w 
Auniprises a re¬ 
vised selection of 
books called from 
latest McGraw- 
Hill publications 
in the radio field. 


—etpecially aetected by radio specialUtB of AfcGraw~ 
Hill pu6/ica(ion« 

—fo give most complete, dependable coverage of facts 
needed by atl Whose fields are grounded on radio 
fundamentals 


—available at a special price and terms* 

These bonks crwer circuit phenomena, tube theory, net¬ 
works. incasurenienis. and other subjects—give specialized 
treatment of all fields of practical design and aPPllration. 
Tlicy are bo<*8 of recognized position in the literature— 
b^jijks you will refer to and be referred to often. If you are 
prartical designer, researcher or engineer In any flehl 
based on vadio, you want these books for the help they 
give in hundreds of problems tlirousiiout the whole field 
of radio engineering. 


Svolames^ 8064 pases. aoOOlllastratlons 

1. Gla88:ow*s PRINCIPLES OF RADIO EN¬ 

GINEERING 

2. Hand’s PHENOMENA IN HIGH-FRE¬ 

QUENCY SYSTEMS 

3. Chaffee’s THEORY OF THERMIONIC 

VACUUM TUBES 

4 * Terman's MEASUREMENTS IN RADIO 
ENGINEERING 


5. Henney’s RADIO ENGINEERING HAND¬ 
BOOK 

30 days* examination. Special Price. >ronthly Payments. 
f25.00 worth of books cost you only 123.50 under Uiia 
offer. Add these stand.ird works to jrxir library j;«nv; pay 
small montlily Ins tn I linen is. while you use the books. 


I" SEND THIS ON-APPROVAL COUPON ”j 
J McQraw-HUI Book Co., inc. I 

I 3SO W. 42nd St., Now York, N, Y. | 

I Send me Radio Engineering LlbraiY. 5 vola., for 1C f 
approval. In lO daya I will send I 
I few c«nts Hostage, and 83.00 monlitly till ! 

I $23..>0 Is paid, or return books postiuild. (We tuiy | 

I In'aUUmcnt ®''‘***'* by remittance of first I 

I Addresa . | 

I City and state. | 

j Position . I 

j^Comimuy .RC>a-37 \ 



MODEL TA 


MILLION 


TUBE 

TESTER 


ANALYSER 


it All Emission 
7- Shorts Hot 

3. Leaks Hot 

4. O-SM Ohms 
U* 0-3 Mogohms 
G. .Of to 3 M.F. 

7. O-IO-50-S0O 

V. D. C. 1000 
ohms per volt 

8. Eloctrolytles 


MORE TESTS. ifORB SPEED. MORE PROFITS 
is what service men say of MIEUON teel equipment. 

If your jobber caimot supply you—order direct—20^6 
deposit required oit t;. 0. D. orders. Tear out this ad 
and send it to us NOW for (»mp]cte information on 
the entire MILLION lino. 

RADIO AND TELEVI¬ 
SION LABORATORIES 



361 W. SUPERIOR ST.» CHICAGO, ILL. 


NEW GUIDE NOW READY! 

Most complete volume control facts ever 
' assembled In one hook. Free with top 
(showing spec, number) of one Electrad 
^ volume (:oiitrol carton. 

Write Dept RC-2 

^Its V;ai»toKSt,. i^wYorK% 



THE DYNAMIC LOUDSPEAKER "GOES HEADPHONE" 

('Continuetf from page 464) 


justed for rnoderate sensitivity (diaphragm close 
to pole-piece). Although blessed with an excel¬ 
lent frequency-response characteristic, “crystal** 
(or, more correctly, piezo^ctric) headphones, 
too, share with “magnetic** phones a low overload 
factor. The “dynamic** (or, more correctly, 
magnetodynamic) phones, on the other hand, 
have the following advantages: (1) high-fidelity 
response: (2) high sensitivity; and, (3) high 
overload factor. 

There are a great many elements that enter 
into a complete discussion of the topic of rela¬ 
tive headphone efficiencies; therefore, it would 
not be fair to consider as dogmatic any of the 
statements made above. Each type of headphone 
is, in some degree, desirable. For this reason we 
will skip the remaining details and review in 
the foregoing words only the topics embraced 
in Figs. 1 and 2. 

In Fig. 1 we see the frequency-response char¬ 
acteristic of the 3 types of headphones—mag¬ 
netic. crystal and dynamic—mentioned in this 
article. No attempt has been made to plot these 
graphs on a quantitative scale. 

In general, though, it may be mentioned that 
the figure for magnetic-type headphones takes 
as standard the Western Electric magnetic unit; 
its response over the range indicated is said to 
be ’*i: 2 db. at -f-60 db. above 1 bar per watt.** 
(The range of 300 to 2,000 cycles for a repre¬ 
sentative magnetic unit may be considered in¬ 
accurate but when it is recalled this is practically 
distortionless response the official figure quoted 
may be taken as accurate.) The new dynamic 
unit varies about 2% db.± at about 62.5 db., 
it is believed. 

Note that the response of the dynamic type is 
secured at very low values of impedance. This 
makes it quite convenient to work one earphone 
into the other, in transducer fashion, as optional 
microphone and reproducer, as shown in heading 
illustration Fig. A, and sketch Fig. 2. The latter 
figure also presents a qualitative method of 
illustrating the amazing overall efficiency of the 
new dynamic headphones. 

In Fig. 2 is shown, at A, the manner in which 
the headphones are matched into an audio circuit. 
Matching transformer T. has a high-impedance 
primary that connects to the audio equipment; 
the secondary of this transformer has an im¬ 
pedance sufficiently low to match into the voice- 



» 


coils of the dynamic headphones. (The equivalent 
electrical circuit is shown, detailed, at 2C.) In 
practice, a jack-and-plug arrangement is usually 
used, as shown. By shorting this plug, as shown 
at 2B, and talking into earphone No. 1 or No. 2, 
the voice will be heard clearly reproduced in the 
remaining earphone; and far louder than if this 
same “stunt** is attempted with a pair of mag¬ 
netic-type headphones. The low impedance of 
the voice-coil circuit permits distance x between 
the two phones to be increased to over 1,000 ft. 
without undue attenuation or noise pick-up. 

These headphones, be it noted in passing, in¬ 
troduce to technicians what is probably a new 
idea in achieving mechanical convenience. Re¬ 
ferring to Fig. C it will be seen that the molded 
case being held in the hand is recessed to accom¬ 
modate the iron yoke; and is provided with 2 
springs that make contact with studs on the 
actual unit. This scheme enables units to be 
interchanged in the cases “quick as a wink*'; and 
if the contact system is properly designed, as in 
the ones examined by Radio-Craft, the assembly 
will be noise-free. Another point of interest is 
that a sponge-rubber ring is recessed into the 
outside of the case and acts as an ear cushion. 

In concluding this article the writer wishes 
to emphasize that the new “dynamic” headphones 
(actually, any headphone which is operating is 
“dynamic**; and ceases to be so only when it is no 
longer being energized, whereupon, it becomes 
“static** or inoperative) described in this article 
are a high-grade product, built to a quality and 
not a price standard. 
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^ JUMPER 

(two CLIPS.connected by a 

JUMPER. SHORT-CIRCUIT TNE 
PHONE PLUG.) 
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MAGNET 

Diaphragm 


earphone 
NR. 1 Ne.2 



Fig. 1. Comparison of three types of phones. 


Fig. 2. Detail circuits mentioned in the text. 


NOVEL IDEAS IN RADIO SETS 

(Continued from page 457) 


“Clockette** Receiver 

in almost any home. These finishes are: model 
“Modem,** type 21 chassis—figured and straight- 
grain walnut, gold-color dial and ebony-finUh 
cradle: model “Colonial,” type 22 chassis—solid 
maple top and sides with quartered, matched- 
figure maple front and brushed-gold dial: and, 
(illustrated), model “Sheraton,” type 23 chassis 
—matched-grain, polished-mahogany veneer with 
golden dial. 

The mounting arrangement that permits the 


pointer to pivot in the center of the reproducer 
grille is illustrated in Fig. B. 

(Service data. A 220-V. adapter is available. 
Voltages: Plate, VI, 100 V.; V2, 20 V.; V3, 
92 V.; V4, 115 V. A. C. Cathode, VI, 4 V.; V2. 
2 V.*: V3, 0; V4, 100 V. Screen-grid, VI, 100 V.; 

V2, 5 V.: V3, 100 V.; V4,-. Suppressor-grid, 

VI, 4 V.: V2, 2V.*; V3, V4, - Use l.OOOKjhms- 
per-volt meter, on 250-V. scale (except*) ; • on 
50-V. scale. Aligning frequencies: 1,500 kc., 1,000 
kc. and 600 kc. (in this order). 



Fig. I. The schematic circuit of the "Clockette" receiver'-a T.R.F. set. 
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MAKE THIS MIDGET SERVICING OSCILLOSCOPE 

(Continued /rom page 470) 



Fig. O, The chassis in its completed form, showing positions of controls. 


number. Two of these are for the vertical de¬ 
flector plates: two for the horizontal plates: and 
the remaininff pair is for the 60-cycle sweep 
voltage delivered by the power transformer 
specified. 

Ordinarily, the horizontal deflector plates are 
connected to this sweep supply by the use of 
shorting wires on the terminal block. 

In making the unit, special care should he 
taken to insulate all leads carefully and, as men¬ 
tioned before, to keep the leads to the free sides 
of the deflector plates clear of all other wires. 

An examination of the circuit diagram. Fig. I, 
shows that, in common with other oscilloscopes, 
the positive side of the power supply is grounded 
to the chassis and the negative end is left float¬ 
ing. This places the deflector plates at chassis 
potential, so that shocks and short-circuits across 
the C.R, "B” supply will not be encountered. 

The List of Parts at the end of this article 
shows the required items needed for the construc¬ 
tion of the unit. These should he adhered to care¬ 
fully. to avoid **hugs*' in the operation of the 
instrument. 


OPERATION 

In operating the instrument, the switch Sw, 1 
should be turned on with R2, R4 and R5 in their 
minimum positions. Then, the focusing control 
should be moved about 1/3 toward the maximum 
position, after waiting a few minutes for the 
tube to heat up. Next, the intensity control R2 
should be advanced until a spot of green light 
appears on the screen. Then the sweep-amplitude 
control, R5, should be advanced until the hori¬ 
zontal line of light just covers the width of the 
screen. 

Now, to try the unit, the terminals 1 and 2 
can be connected to the output of a radio set. 
across the voice coil or acroas the primary of the 
output transformer. The wave-form of the signals 
received, swept by the 60-cycle potential, will 
then be seen. 

Terminals 1 and 2 can then be used for 
connecting any A.C. potential to the unit. 

The 08 cillo.scope. using the 60-cycle sweep, can 
be used for frequency measurements and measure¬ 
ments of distortion, amplitude, etc., in A.F. am¬ 
plifiers and the audio section of radio receivers, 
or any frequency not exceeding several thousand 
cycles per second. 

The unit can be used for voltage measurements 
of cither A.C, or D.C, Since the tube with 280 
volts on anode 2 has a sensitivity of 125 volts 
per inch, the fluorescent end of the tube can be 
marked off with a cellophane or other transpar¬ 
ent scale calibrated in volts. A few standard 
voltages from batteries and A.C. from transform¬ 
ers which are checked with an A.C. voltmeter will 
provide the necessary calibrations for the scale. 
The actual sen.sitivity of the tube depends on the 
voltage supplied to the plates; therefore calibra¬ 


tion will have to be 
m.ide on the individual 
instrument against 
standards. The A.C. 
voltage measurements 
made on the oscilloscope 
are r.m.s. (root mean 
square) values. 

The oscilloscope can 
be used to measure the 
voltages in a set which 
cannot be measured 
with ordinary meters. 
Such values as cathode 
voltage (grid bias) and 
detector plate voltage 
which are ordinarily in¬ 
correct as measured on 
a D.C. voltmeter can 
be measured accurately 
with the oscilloscope 
since it draws a negligi¬ 
ble current from the 
source. (In other words, 
as a voltmeter the in¬ 
strument has a very 
high power sensitivi¬ 
ty.) 

In the alignment of 
receivers, without the 
addition of a neon or 
thyratron saw-tooth os¬ 
cillator and a wobbler, 
the unit can be used as an output meter, meas¬ 
uring the output voltage, so that peak align¬ 
ment of R.F. and I.F. trimmers can be seen 
visually and with greater accuracy than with 
other output meters. 

The Service Man who makes this instrument 
either as described or with the added refinements 
of saw-tooth oscillator and amplifiers will find it 
a useful and rugged unit which will have many 
useful applications in his work. 

LIST OF PARTS 

One Kenyon power transformer, type T-207, 
P.T.: 

♦One 1 W. resistor. 0.8-meg., Rl: 

♦One resistor. 1 W.. 10,000 ohms, R3; 

♦Two resistors. 1 W., 10 meg. R6, R7; 

Two Electrad potentiometers, 0.6-meg.. R2, R5: 
One Electrad potentiometer, 0.2-meg.. R4 ; 

One Aerovox condenser. 0.2-mf., 600 V., Cl; 

One Hammarlund isolantite octal socket; 

One 4-prong socket; 

♦One chassis, %-in, stock, per dimensions in 
Fig. 2; 

One RCA Rndiotron type 913 tube, V2; 

One RCA Radiotron type IV tube, Vl ; 

Six binding posts, 1 to 6 ; 

One single-pole, double-throw switch, Sw, 2; 

One single-pole, double-throw switch, Sw. 2; 

As needed, wire, screws, etc. 

*Th€ na/mes of •mxwiw/actttrers will be supplied 
upon receipt of a etamped and eelf^addreased 
envelope. 


A NEW TRANSFORMER 
CATALOG 

One of the foremost manufacturers of trans¬ 
formers for radio and P.A, applications has re¬ 
cently made available to the radio industry a 
new catalog listing their complete line of units 
for all application.s. 

The booklet, in addition to the listing of 
transformers, contains some very useful and in¬ 
teresting data on the construction of amplifiers 
for different services. All P.A. and radio Service 
Men will find much useful information in this 
complete catalog and data booklet. 

Send a card, now, to Radio-Craft for your 
copy—ask for booklet No. 1287. 


CONCERNING "GRIDLESS 
TUBES" 

The author of the article **Gridless vs. Grid 
Tubes’* in the January 1937 issue has received 
many inquiries as to where these tubes can be 
obtained. They are not yet available commer¬ 
cially. The experimenUl models were made for 
the author by the Allen B. Dumont Labs. 
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Train Now at Home 
for Good Pay Spare- 
Time and Full-Time 
Jobs that Pay Up to 


*75 


a Week 


If you’re dissatUflrd with smAlI pay—and an uncertain 
ruUire—lierc's an opportunity that's too good to miss. Qel 
m- big brand new FKKE book. "RADIO’S FUnJRK A.ND 
YOUR OPl*ORTUXlTY,*’ Tills book tells hwr you can 
iearn at home under tho supervision of ractory engineers, 
to make moro money almost at once In Radio—liow to 
make Radio your lire’s work, or use it to Pick up $5 
to $20 a week extra Iti your spare time. 

MORE OPPORTUNITIES THAN EVER BEFORE 

Radio is still rorgliig ahead. 1930 beata all other Fears. 
Over 6 million new seta sold. Over 30 million dollars 
Paid for serrice alrnie this year. Where only a few hun¬ 
dred men were employed a short time ago, thousands are 
cmplo 5 ‘ed toduy. And where a hundred Jobs paid up to 
$75 a week—there are thousands of such jobs today— 
many paying even more. New full time Jobs and spare 
time Jobs arc being created all tho time. Get my book 
and see Iww easy you can get started. 

“SHOP TRAINING” FOR THE HOME 

R-T-I Training Is dlfTerent. It comes to you right from 
the heart of the Radio Industiy—right out of the fac¬ 
tories adiere Radio sets and oUicr vacuum-tube devices 
are made. It was ploTined and prepared and is supervised 
by big radio engineers IN these factories—by men ap- 
for tJ»e Purpose. R-T-I will train you as the 
Radio Industry waiite you trained, 

TELEVISION, PHOTO ELECTRIC CELU, 
PUBLIC ADDRESS SYSTEMS INCLUDED 

Radio ser^ce work Is Plentiful but It’s only the starting 
point in R-T*I Training. From there you’ll go Uirough 
the whole field of Radio and Klecironics. *You will 
learn about every nOw development. Including Tele¬ 
vision so jxNJ'll be ready 
when Television breaks. 
Y’ou’ll also learn the big 
money subjects such as 
Aviation and Auto Radio; 
Public Address Systems; 
how to handle Photo Cells: 
Sound Picture Reoarding, 
Etc. 

4 WORKING OUTFITS 
FURNISHED 

Start almost at once doing 
Part time radio work. I 
furnish 4 outfits of ap¬ 
paratus that you build Into 
test equipment with which 
you can do actual Jobs and 
earn extra money. My 
Trailing pays its own way 
and you get your money 
back if not satisfied. Age 
or lack of experience Is no 
handicap. 

FREE BOOK 

Find out why R-T-I 
Trained men get "Quick 
Results’* and "Big Re¬ 
sults." Send for "Radio's 
Future and Your Opportu¬ 
nity" today. It tells about 
Radio’s amazing opportu. 
nitics. It describes my ap- 
Piwod training,—what R 
T-I students are doing 
and making. It 
gives tlie names 
of fiO firms who 
endorse an<l rec- 
oinmend R-T-J. 
It’s FREF,. 

RIY D. SMITH. 

President 

RADIO AND TELE¬ 
VISION INSTITUTE 

Dept 222 

2150 Lawrence Avf. 
Chicago 


MAIL COUPON FUR FREE 8UOK 


MAKES $600 
IN ONE MONTH 

Herbert B. Thomson, 
Gorman. Texas, started 
making money with 12 
lessons flnUhed. He 
says, "Because of my 
B-T-I Training I made 
$450 In September and 
over lOOO In October 
1933. It paya to be 
B-T-I lYalncd." 

BIG MONEY IN 
AUTO AND POLICE 
RADIO WORK 

W. H Carr. 492 JC. 
16th St. Kansas City. 
Kans.. R-T-1 student, 
has diarge of 35 radio 
equipped Police and 
fire Department cars 
He gets $230.09 a 
month and free auto, 
gas. oil. etc. He says. 
"If 1 had not token 
your course 1 would not 
be able to hold this 
Job ’* 



I 


j RAY D. SMITH, President 
I Radio and Television Institute (R-T-I) 

I 2 ISO Lawrence Ave., Dept. 222, Chicago, III. 

I Without obligating me, send new FREE Book about I 
I spare-time and full-time Radio opportunities and | 
I luxv I can train for them at home. 
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CORNELL-DUBILIER 

in respons* to repeated reoneeU from 
Servicers, has rounded out the C-D 
line of condensers by the addition of 
the KR series of etched foil Dry Elec- 
trolytics. Hermetically enclosed in in- 
verted round aluminum containers 
with colored coded Hvire leads, these 
new condensers have everythin(r toilt 
into them that Servicemen have learned 
to expect from C-D. In addition, they 
have been desifrned with an eye to 
more symmetrical assembly. KR*s are 
compact—approximately the sixe of 
the averatre metal tube—they make 
for ease of replacement—they fit into 
those *’hard-to-iret-at" spots which 
present difficulties where larger sizes 
are used—they make possible a much 
neater appearing job. 

STANDARDIZE ON 
CORNELUDUBILIER CONDENSERS 

They are Quality condenser 


Complete liMtlng and data available 
Write tor Caiatog JVo. 134A today! 

MICA * WET AND DRY ELEC- 
TROLYTIC DYKANOL * PAPER 


CORNELL • DUBIUER CORPORATION 

1114 HAMILTON BLVD., SO. PLAINnELD, N. I 



IPOWERTONEI 

Modal 801—Pocket Volt •Ohm meter 


A sensitive, compact anti .ir 
curate volt-ohnimeter that \ II 
be the' busiest Instrument in 
your “lab," or out on joba 
T>C voltage readings -.0- 
500 and lOOO. Besislance ri \ 

Ings from Vi to 500 and 2iiii t 
500,000 ohms. Will jc t 

from 0 to I Jfa. Ijom rc^i't 
ance range direct reaiiiiii; 

Meter has 1000 ohm per volt 
sensitivity. Battery is ■>( If 
contained. Panel Is clc.ir] 
lettered. Compensator pri 

Tided for zero adjustment 
Complete with test pn i 

Measures only 4 

Your price complete with 
battery .... , , ^ 

Send for compfefe literature on a variety 
of tett inetrumentt 
JOBBERS WRITE IN FOR PROPOSITION 

POWERTONE ELECTRIC CORP. 

179 Greenwich Street New York City 

DietrihvtOT 

TRV-MO RADIO CO, Inc. 
SSCortlindta. NewYnikCily 



CRnFOLinc 


Iiisnri's fftrri 
nil .iir f’\| liioil 
rJiiNl jiii,l .hrt 
f,(r I) 
i.l 


.nr I I 


■*,ls 


i trl , 


(tr-nly. niMjr» l ir nr.ir f*,r t trt*. 
l.nJirH'.TLvs cl< tn ^ ,rs \ irui 

rliJiiici-,. vtr. Full mxi 1 i.nttK t 
Inijii \(>ur ttndio I arts 11. If | 
it_ ‘.upnly-WJtlTK fur 
frw rirruiar ('omiilc-tp li 
QCNCRAL cement MFC 
CO.. Rockford rilinois, 



RADIO ENGINEERING 

RCa Institutes crfTer an intenalve course of high 
sundard embracing all phases of Radio. Prnctl- . 
Ml training with modern equipment at New I 
lorlt and Chlcafn schools. Also specialized : 
courses and Home Study Courses under "No 
obligation" Plan. Catalog Dept. RT-37. 

RCA INSTITUTES, Inc. 

75 Varlek St, New York 1154 Merehandiie Mart. Chicago 
JUeognized Standard in Radio Jnotrueticn Since 1909. 
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we do this. But a system was worked out, 
some years ago, rather successfully when re¬ 
ceiving sets were of less power, to apply the 
pickup to an oscillating R.F. tube, and pass a 
modulated wave through the whole set, like a 
station signal. 

We do not, however, need a phonograph or a 
microphone. We may, instead, introduce into the 
circuit a resistor Rg with a condenser across it 
(Fig. ID) ; so proportioning the values that 
the condenser will continually charge up, and 
discharge through the resistor. A given pair of 
values corresponds to a given frequency; as with 
a condenser-coil combination, the time lengthens 
with the increased capacity and increased resist¬ 
ance. (There is an effect of this kind in every 
gridleak detector circuit; but the value of the 
usual grid condenser is too low to allow the note 
thus created to disturb the ear of the listener, 
or to check oscillation, in a tube provided for that 
purpose.) 

Homver, in a circuit of the voltage-modulated 
type, just discussed, the audio modulation of the 
control-grid voltage changes the bias on the con¬ 
trol grid too much,, for good modulation. So, 
like the transmitting amateurs before him, the 
Service Man looks for a combination which will 
mainUin the signal at the proper oscillation 
frequency, yet give a good, pure audio note. 

The Heising Circuit. We find, for instance^ 
the Heieing circuit (Fig. IE) in which there is 
a split tuning coil, as in Fig. IB; but. attached 
to the plate of oocUlator tube VI is a source of 
A.F. variations, in the form of modulator tube 
V2. The high-impedance choke, L, keeps a fairly 
constant D.C. plate voltage on both tubes. The 
resistor* Rl, lowering the .voltage on the plate 
of the oscillator, makes the ratio of y2’a output 
to Vi’s, and thereby the percentage of modular 
tion higher; an important matter in broadcast¬ 
ing, as well as in testing. This circuit, therefore, 
is much in favor in test apparatus. 

However, these methods require changes in 
the D.C. voltages applied directly to the grids 
and the plates of the oscillator tube, and these 
tend to change the frequency and create insta¬ 
bility of operation. Bui, with the introduction 
of the modern multi-element tubes, it became 
possible to apply the modulating voltage to other 
elements, located between cathode and plate, and 
thereby alter the flow of electrons inside the tube, 
with the minimum of disturbance to the regu¬ 
larity of R.F. oscillation. 

Electron Modulation. The basic method Is 
shovm in Fig. IF; the audio modulation may be 
obtained from a tube circuit oscillating at audio 
frequency (by the use of a circuit of suitable 
resistance-capacity values) or from any other 
desired source. The plate and signal-grid circuits 
of the tube are oscillating at the radio frequency 
determined by the grid capacity-inductance of 
the tuned circuit; but the amount of the current 
flow is varied, without altering the regularity of 
the oscillations, by the A.F. voltage introduced 
between the cathode and the second grid to 
which the input is connected. This form of elec¬ 
tron modulation is preferred for work of great 
accuracy. 

It is to he explained that, just as a high per¬ 
centage of modulation is desired in a broadcast 
station (since it gives more signal in proportion 
to the power of the station), so it is desirable 


in a service oscillator used to adjust a receiver 
for reception of this type. By 100% modulation 
(since the modulation is the proportion of A.F. 
current variation to R.F. current variation in 
the wave) the audio system and reproducer of 
a receiver may be fully tested without over¬ 
loading in the R.F. and I.F. sections. In addition 
an instrument operated from an A.C. line (Fig. 
3) may be used to modulate the output of the 
oscillator tube at 60 cycles, with a single tube 
and great simplicity of equipment. (This is a 
very low frequency for audio aligning work, 
however). Since the plate is connected, not to 
a D.C. source, but to one side of the line which 
varies in potential, half the time it is negative 
with respect to the cathode, and no current can 
flow; but, whenever positive, the tube is func¬ 
tioning, and can even oscillate up to its filament- 
emission limit at radio frequency. At 1,600 kc.* 
for instance, it can be seen that there is time for 
12,500 R.F. impulses in the tube during the 
positive half of each cycle. (Fig. 2C) 

For the sake, also, of economy, oscillators are 
made whose tuned circuits do not cover all 
bands; these depend on harmonies. 

Just as a violin does not give off a pure tone, 
but with it othem of higher pitches (which give 
(Continued on page 499) 
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A NEW 60.W. BEAM AMPLIFIER 

(Continued from page 474) 


ished chromium, not only chives it the eye-appeal 
of expensive cuaiom-built radio sets, but aids it 
to withstand the abuse of portable usaire. 

The electrical design also is very flexible. Two 
or more low-ievel inputs (such as velocity or 
crystal microphones, or PE. cells) may be fed. 
by means of polarized sockets and plugs, into a 
zero-center dual-input “volume-control fader”; 
the available gain is then 125 db. Two similar 
sockets and plugs feed a similar dual-input 
volume-control and fader unit for two 85-db. gain 
inputs, such as phonograph and radio sources. 
Through these 4 plugs and input sockets or jacks, 
as many inputs can be handled as the operator 
can manipulate plugs, or 4 sources may be per¬ 
manently connected and locked by the screw-lock 
collars of the plugs. 

Outputs are equally universal. The output level 
may be changed from 60 W. to 30 W. by remov¬ 
ing the 3rd and 4th 6L68 and the second 6Z3, 
all voltage and impedance shifts being auto¬ 
matically made through this operation. Output 
impedances are: 2, 4, 6. 8, 12 and 16 ohms from 
one secondary, and 260, SOO or 1,000 ohms from 
an additional secondary of the output trans¬ 
former. 

One 18-in. 30-W. (continuous load) loud¬ 
speaker having about 35 per cent efficiency is 
supplied with the amplifier, and 1 to 8 more can 
be connected to it. (Contrast this figure with 
those of other makes; many of which do not 
achieve much over 6 per cent efficiency.) Two 
of these reproducers, taking the full 60-W. output 
of the amplifier, are capable of “covering” Madi¬ 
son Square Garden, while 4 such units would 
easily cover Soldiers* Field in Chicago, or the Yale 
Bowl; or, the amplifier gain may be reduced— 
until the output is only a few watts—for home 
use, and deliver high-fidelity output (and with 
hum level equivalent to that of high-quality home 
radio sets). 

The circuit. Fig. 3, indicates that the two 
high-gain inputs feed a 6J7 voltage amplifier, 
which feed.s one triode of the 6N7 electronic 
mixer. The second, or “85 db. input** fader feeds 
the second triode of the 6N7. This tube, in turn, 
feeds a 6L7 expander, the volume expansion of 
which is controlled through potentiometer R3, 
which regulates the gain of the 6C5 expander 
amplifier and 6H6 rectifier. The 6L7, with the 
6C.5 phase inverter, then feeds 2 push-jpull (or 
4 push-pull-parallel) 6L6s which are operated 
in a safe and dependable manner, as class AB^ 
amplifiers. The net result is 32 or 64 W. of audio 
power at 2 per cent or less total harmonic dis¬ 
tortion ; and no hysteretic distortion at all, since 
all coupling is resistance-capacity, and there are 



Fig. B. The compact assembly of components can 
be seen. 


no audio transformers to add their mite of 
hysteretic distortion (equivalent to much more 
than a mite in a good 6L6 system). 

A low-pass filter, which in many P.A. instal¬ 
lations good engineering dictates is desirable fur 
sharp and definite high-frequency cutoff, is built- 
in. A 3-section filter precedes the loudspeaker, 
having a sharp cutoff at 4,000, 6,000, 9,000 or 
15,000 cycles, as selected by the “filter knob.” 
(Previously, such a filter alone cost $25.00!) 

In many installations a monitor speaker is 
not available, nor may the operator always hear 
the sound output. Here again good engineering 
dictates a level indicator. A 6G5 cathode-ray 
indicator “eye** is included, which by a toggle 
switch can be shifted to indicate visually lK)th 
the output level and the degree of volume e;c- 
pansion. 

Such then, is what can be done in P.A. am¬ 
plifier design today to secure operation that will 
precisely suit any special installation require¬ 
ments. In purchasing a modern amplifier we see, 
then, that the purchase must be not on a basis 
of “watts per dollar,** but **watts-service per dol¬ 
lar.” 

Thio article has been prepared from data sup¬ 
plied by courtesy of McMurdo Stiver Corp, 


MIXER CIRCUITS 
YOU SHOULD KNOW • 

(Continued from page 498) 

the instrument timbre, color or quality) called 
harmonica, so an oscillating circuit, because it 
is not perfectly simple, has harmonics in its out¬ 
put. These are frequencies which are multiples 
(and designated by this factor) of the funda¬ 
mental frequency to which the principal circuit 
is tuned; and, while they are feeble in com¬ 
parison with the fundamental, they can be recog¬ 
nized by sensitive apparatus. The ISth harmonic 
of a long-wave (European) broadcast station 
has been heard on a short-wave set! 

For instance, suppose the fundamental of the 
oscillator is loO kc. or 2.000 meters: the har¬ 
monics could be recognized at: (2) or second- 
harmonic, 300 k6.; (3) 450 kc.; (4) 600 kc.; 
(5) 750 kc.; (6) 900 kc.; (7) 1,050 kc.: (8) 
1,200 kc.; (9) 1,350 kc.; (10) 1,500 kc.; (11) 
1,650 kc.; (12) 1,800 kc.; (13) 1,950 kc.; and so 
on. The odd harmonics are stronger, propor¬ 
tionately. than the even ones; weakening in 
strength as the number designating them in¬ 
creases. 

In addition to the features of frequency con¬ 
trol and modulation, another important factor 
for the service test oscillator is that of its out¬ 
put control; since it is desirable to test re¬ 
ceivers on weak signals, as well as on strong 
ones, to determine the alignment of circuits and 
the working of A.V.C., etc. Various forms of 
attenuator or voltage-divider controls regulate 
this, in addition to tightening or loosening the 
coupling between the oscillator and the set being 
serviced. 

In the selection of test apparatus, cost and 
fineness of performance must be balanced, one 
against another, as with all other measuring 
equipment, in view of the particular demands of 
the business. 

This article has been prepared from data sup^ 
plied by courtesy of R^io and Technical Pub'- 
liahing Company. 
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MODEL 

735 


D. C, 
POCKET 
VOLT-OHM- 
MILLIAMMETER 






® Molded Case 3" x 6" x 2" 
(Approx.) 

• Selector Switch for All Ranges 

• Battery, Test Leads and Ac¬ 
cessories Included 

• Accuracy to 2% 

Model 735 has a Triplett D'Arsonval 
type precision instrument with easily 
readable scales. Ranges are 15-150- 
750 volts; 1.5-15-150 M.A.; 1/2-1,000 
low ohms; 0-100,000 high ohms at 
1.5 volts. Provisions for external 
batteries for higher resistance meas¬ 
urements. Has selector switch for all 
ranges and individual zero adjust¬ 
ment for resistance measurements. 





BOOKLET. Lists 
101 most fre¬ 
quent radio 
troubles, how to 
detect and how to cure. Noth¬ 
ing like it before, greatly 
simplifies every day serv¬ 
icing, Send Coupon Now. 



READRITE METER WORKS ■ 

216 College Dr. Bluff ten, Ohio J 

Without obligation please send your Free Booklet. | 
*•101“ Radio Troubles and Their Cures” with com- . 
plctc Rangcr-Bxniuincr catalog. ? 
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WAKE THIS GREAT 
WHOLESALE CATALOG 
YOUR RADIO H’DQTRS 


“HAMS”, EXPERIMENTERS 
SERVICERS, DEALERS 


know that when they need parts, tubes, 
kits. s.w. or airwave receivera—WHOLE. 
SALE is the place to jret them and to save 
money at the same time. 

The cvtrwhelmlng purchasing power of WHOLE- 
** ‘ho lowest prices 
piSl?***** "®* *■* undersold) 
Prove this to your own satisfaction by sendino 
for the 1937 Free Radio Cataiog. It is crammed 
with over 10.000 BARGAINS—its |56 rageV are 

teemingwith EVERYTHING YOU 

WILL EVER NEED IN RADI^O. 

Remember—FIVE conveniently 
Situated branches throughout the 
country assure you of a SWIFT 
delivery of your radio needs. 

TWENTY-FOUR HOUR ship, 
menti are a WHOLESALE rule. 


SfiVD COUPON NOW 


UHaiEIRLE RflDID SEBU|[E [11^:^ 



EhUFAfia . Ui 


W vOfls. H V 


ATLANTA Ljh 


WHOLESALE RADIO SERVICE CO., INC. 
10D SIXTH AVENUE, NEW YORK, N. Y. 
Rush FREE Bi| Railio Cital«{ No. 6S BS. 
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voltage and average R.F. voltage as even as 
possible, which can not be done without full- 
wave rectification and filtering of the A.C. sup¬ 
ply. It should be borne in mind that the heat¬ 
ing effect of the diathermy machine is de¬ 
pendent solely upon the effective power output 
of the oscillator. 

Circuits lacking proper rectification and filter¬ 
ing are also great interference generators in 
the radio communcations spectrum; while if 
properly designed this nuisance can be mini¬ 
mized to an extent where there will be no ap¬ 
preciable radio interference. 

Proper rectification will also add several hun¬ 
dred hours of working life to the oscillator tubes. 

In a circuit of efficient design, tube oscillators 
will maintain a constant frequency, or wave¬ 
length, under any load—a factor of great im- 
porUnce. (Note that, in Fig. 1, Part I, the 
tank coil is not shunted by a tuning condenser 
but is resonated only by its natural inductance.) 

The V,-T. oscillator generates undamped os¬ 
cillations, the amplitude of which can be com¬ 
pletely controlled for highest efficiency. These 
same oscillations are therefore also produced 
in the patient's circuit, and have been found 
most effective in S,-W, therapeutic work. 

This type of machine is silent in operation, 
which ^ from the patient's viewpoint, has psy¬ 
chological advantage. 

We come now to the spark-gap type of S.-W, 
diathermy machinct which can do everything 
that the tube type can do. (However, it is the 
waiter's belief that this method does not com¬ 
pare in efficiency with the vacuum-tube oscil¬ 
lator, in any of its uses.) 

The spark-gap method can not maintain a 
constant frequency under load, and never has 
what can be called a real "dominating" fre¬ 
quency, It has, rather many spurious frequen¬ 
cies, and is a potent offender in radio com¬ 
munications interference. (As a matter of fact, 
spark-gap transmitters used for radio com¬ 
munication are today banned by the F.C.C, for 
these very reasons.) 

Figures 2 C and D illustrate the difference be¬ 
tween the undamped and damped oscillations. 

The spark-gap method's only virtue, the writer 
feels, is its cheapness, and that it is only a ques¬ 
tion of time when it will be thrown into discard. 

After carefully considering all the methods used 
to produce deep heat by means of S.-W. energy, 
.it has been found that all the claims that are 
made for the veritably magical curative powers 
of S.-W. diathermy treatment are unwarranted. 
At present a real cure by this means is the ex- 



Iiih‘tii.itiiin.il l.lct iriijiKs Inc. 

Fig. E. A modern 500 W, V.T, type diathermy instru¬ 
ment in operation—it is tuned to 6 meters. 


ception, rather than the rule. An exception to 
this statement, perhaps, is in the treatment of 
gonorrhea, where patients have been cured of 
the symptomatic manifestations. The writer has 
witnessed much good work being done along 
these lines at Mt. Sinai Hospital in N. Y. C. Nev¬ 
ertheless. S.-W, radio therapy is an effective 
treatment in the alleviation of pain, which is 
a principal manifestation of many conditions. 
It is worthy of note at this time that in regard 
to gonorrhea S.-W. diathermy acts as a speci¬ 
fic (preferred treatment) in removing the etio-. 
logical agent (the cause) in the disease. At this 
point we wish to quote an eminent specialist's 
comment to the writer, 

"Too much credence is being given to this 
relatively new field in electro-therapeutics al¬ 
though there can be no doubt of its potentiali¬ 
ties. Further research must be made; which 
means experiment, time, and patience; for in 
the practice of medicine, too, there is no royal 
road to cure." 4 

The next Part of this article will include 
a complete treatment of the interference prob¬ 
lem ; and details for the proper design and con¬ 
struction of the most efficient type of vacuum- 
tube short-wave diathermy machine in use today. 


BESIDES the “noise test” that’s caus¬ 
ing so much comment among the 
trade and so many sales of tubes to 
customers—the Duplex Test for Out* 
put is another R-T-L feature at the 
forefront. Provides simultaneous 
check on both grid control and 
emission. How? Let us tell you— 
about both these and other R-T-L 
features—away ahead of all other 
testers! 

Ask for Folder 


Portable Test¬ 
er. Compart¬ 
ment for tools, 
tubes and re¬ 
pair parts. 
Overall size of 
case. 5' X ir 
X 



THE RADIOTECHNIC LABORATORY 
1321 Sherman Ave. Evanston, III. 
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NOVEL IDEAS IN RADIO SETS 

(Continued from page 467) 


output transformer characteristics, so as to 
accentuate the bass response in a manner that 
is not ordinarily convenient. At the same time. 



Fig. F. The positions of the 2 speakers are shown. 


the high-note loudspeaker, by proper selection of 
the value of the output coupling condenser 
(C. in Fig. 3), provides emphasis of the treble 
response. 

Note that this reproducer combination results 
in what is more properly termed improved- 
fidelity (or, perhaps, semi-high fidelity) response, 
rather than high-fidelity reception, inasmuch as 
midget or mantel sets, at best, are incapable of 
reproducing audio frequencies over the wide 
range more simply achieved by large-cabinet sets 
having large baffle area. 

As shown in Fig, 3, a T.R.F. type, A.C.-D.C. 
circuit is utilized, and 4 tubes; a tube-style bal¬ 
last resistor is used in preference to incorporat¬ 
ing the resistor in the power cord. Dimensions 
of set: 5% x 8 x 14% ins. long. (Service Men— 
dealers can obtain this set, for re-sale, for under 
38).- 



Fig. 3. The circuif of the dual speaker set. It is a T.R.F* type. 
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THE NEW 60-WAn '"F.V.F.B," BEAM POWER AMPLIFIER 

(Continued from page 476) 


power amplifier cannot be handled in a slip-shod 
manner. In fact, the awinffing choke (assuming 
it is the initial point of design) will affect the 
design of (a) the output transformer, (b) input 
transformer, and (c) driver transformer; and, 
a number of other and apparently irrelevant com¬ 
ponents. These factors are invariably overlooked 
by amateur designersi and accounts in a large 
degree for the disappointment which they en¬ 
counter while tampering with junk-box beam- 
^ power amplifiers. 

PLATE SUPPLY REGULATION 

The methods of obtaining good plate-supply 
regulation haveebeen described in past issues of 
i- Radio^Craft. It is, of course, desirable to use 

mercury-vapor rectifiers under all conditions and 
to use the saturated input swinging choke. The 
action of this reactor is readily apparent if we 
consider the effect of condenser-input filter cir¬ 
cuits. 

A condenser input filter circuit, as is well 
known, delivers an appreciably greater voltage 
than a corresponding inductance-input circuit. 
This condition is caused by the charging of the 
input condenser during all peak voltages of the 
rectified A.C,, and its subsequent discharge dur¬ 
ing the zero periods of rectification. This condi¬ 
tion helps to maintain a high average D.C. output 
voltage but is usually characterized by poor regu¬ 
lation. 

When inductance input is used, this charge and 
discharge effect is suppressed and the output of 
the rectifier system is approximately consistently 
equal to 90 per cent of the r.m.s. transformer 
voltage. When high plate currents are flowing 
the choke is saturated, with the result that the 
inductance between the D.C. output of the rec¬ 
tifier and the first condenser is sufficiently low 
to allow an appreciable charging of the first 
filter section. This helps to increase the available 
D.C. voltage so that compensation is automati¬ 
cally made for the additional voltage drop which 
takes place in the choke and power transformer 
during these maximum current periods. 

Naturally, the design of the high-voltage wind¬ 
ing of the power transformer is an important 
factor in the problem of regulation. By tapping, 
at 350 V., the secondary of the transformer used 
in this amplifier, the internal resistance of both 
the high and intermediate windings Is kept to 
extremely low values, thereby considerably im¬ 
proving the voltage regulation of this special 
supply system. 

IMPORTANCE OF FIXED SCREEN-GRID 
VOLTAGE 

As the position in which the virtual cathode 
forms in the 6L6 is dependent upon the Screen- 
grid voltage, it becomes apparent that for high- 
fidelity results, as much care should be exercised 
in the screen-grid supply regulation as in’ the 
regulation of the plate supply. This can not be 
accomplished by using a series drop resistor be¬ 
tween the 400 V. terminal and the screen-grid. 
If this is done, approximately 3,000 ohms resist¬ 
ance will be required, and as this resistance .value 
appears directly in the screen-grid circuit, it 
greatly modifies the regulation of the voltage ap- 
P plied to the screen-grid and therefore shifts the 

position of the virtual cathode in the 6L6 tubes. 
This shifting of the virtual cathode changes the 
optimum plate load for the output tubes, and, 
as the output transformer remains constant, a 
great deal of distortion is introduced. The power 
^ output is also greatly reduced. 

The practical remedy for this condition is to 
use a separate rectifier to furnish 300 V. for 
the screen-grids of the power output tubes, as 
well as for the driver, voltage amplifier, and 
preamplifier tubes. 

FIXED-BIAS SUPPLY REGULATION 

The methods for obtaining s fixed-bias supply 
has been repeatedly described, but the importance 
of the regulation in the bias system is usually 
overlooked. In most biased class A circuits ap¬ 
preciable control-grid current does not flow dur¬ 
ing any.part of the input cycle. In view of the 
fact that 350 milliwatts peak control-grid input 
power is required for maximum power output, 
and that the impedance of the secondary of 
the driver transformer should be kept as close 
to zero as possible, it follows that appreciable 


control-grid current will be drawn during posi¬ 
tive portions of the input cycle. If the bias supply 
is characterized by poor regulation, the bias will 
vary in phase with the input signal. This 
degenerative effect will decrease the power output 
and introduce one form of grid-circuit distortion. 
The trick in maintaining a constant bias is in 
designing a bleeder system to pass 95 per cent 
more current than that which is ever required 
for grid-^ircuit dissipation, 

HUM ELIMINATION 

The problems involved in eliminating hum in 
high-gain amplifiers evolves about the determina¬ 
tion of the various causes. It is well known 
that there are 4 usual sources of hum, namely:- 

(1) Improper filtering of plate-circuit supplies. 

(2) Improper filtering of grid-circuit supplies. 

(3) Inductive hum. 

(4) Electrostatic hum. 

An analysis of each of these possible causes 
and their cures would be too elaborate for an 
article of this type. One of the least suspected 
caiises of hum is cathode-to-heater leakage which 
is under the control of the tube manufacturers. 

As many of the tubes used in preamplifier 
stages have not been specifically designed for 
this application, the tolerable hum leakage as 
allowed by manufacturers, usually introduces a 
serious problem in high-gain amplifiers. As the 
cathode (in a self-biased circuit) is usually of 
some potential above the heater, emission takes 
place between the heater and cathode. The return 
circuit for this type of emission is naturally in 
the control-grid input circuit. As all voltages 
impressed upon •the input grid are subsequently 
amplified, this minute grid voltage might under 
certain conditions mask inductive and electro¬ 
static hum-producing potentials. By using a 
well-filtered fixed-bias supply all cathodes may 
be directly grounded. This automatically 
eliminates heater emission to cathode and 
prevents the possibility of this type of leakage 
from entering into the input grid circuits, 

TUBE FUNCTIONS 

By using a 6JT, Vl, as the high-gain input 
tube, in the representative diagram shown in 
Fig. 1, an over-sdl gain of 125 db. is made avail¬ 
able. The 6N7 preamplifier, V2, provides for two 
individual inputs with subsequent gain of 94 
db. for high-level microphones. The two following 
6N7s—V3, V4—>nct as electronic mixers; this 
arrangement utilize 3 control-grids. The fourth 
control-grid is used for a crystal or high-imped¬ 
ance magnetic phono, pickup input. 

The choice of push-pull drivers was made after 
a careful coTisideration of the power required to 
overcome losses in the driver transformer, grid- 
circuit dissipation, and the permissible high- 
order harmonics. Although a single 6F6 driver 
gives twice the power sensitivity of the push-pull 
type, and it can be resistance-coupled to the pre¬ 
ceding stage, the use of the push-pull arrange¬ 
ment provides for simplicity in the design of an 
interstage coupling transformer which is capable 
of high-fidelity performance. As the plate im¬ 
pedance of these driver tubes is extremely low, 
it becomes possible to design an interstage trans¬ 
former with a high primary inductance in order 
to obtain a good low-frequency response. Natu¬ 
rally, the 2nd-harmonic in the driver stage is 
completely cancelled, and this helps to attain the 
desired 60-W. output within the required limit 
of distortion. 

FIELD SUPPLY 

As will be noted from the circuit diagram, field 
supply is available for three 18- to 20-W. dynamic 
loudspeaker fields. As both the plate rectifier and 
screen-grid rectifier contribute to this speaker 
field supply, the regulation of both of these 
rectifier circuits is materially improved. 

It can readily be seen from the foregoing, that 
the design of a high-voltage 6L6 beam-power 
amplifier must be carefully inter-related if results 
anywhere near approaching in confirmation with 
those which might be anticipated in view of tube 
manufacturers' ratings, are to be secured. Natu¬ 
rally, questions will arise relative to individual 
circuit components and their possible application 
in beam-power amplifier. The author will be 
pleased to answer all such questions addressed to 
him in care of Radio-Craft: (kindly enclose 
stamped, return-addressed envelope). 
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This New 1936-1937 Edition of 
the Sylvania Auto Radio Installa¬ 
tion and Servicing Booklet I.. • 

More automobile radios installed 
this year than ever before! . . . Are 
you set to get your slice of this profi¬ 
table business? Be sure you are ready 
to meet it! 

You can be prepared with this new 
Sylvania Booklet! Here are a few of the 
features contained in this valuable 
book: 

Elimination of motor interference for 
every make of 1936 car . . , Tube 
complement chart for practically all 
models of automobile radio sets, with 
I.F. peak frequencies . . . Set and 
Antenna installation hints . . . Pow¬ 
er supply hints, etc. These and hun¬ 
dreds of other problems you will meet 
in auto-radio installation and servicing 
are covered In this amazing book. 

Fill out coupon below and mail it 
NOW! You will receive your free copy 
of this valuable book in a few days. 

SYLVANIA 

The Set-Tested Radio Tubes 

■ HYGRADE SYLVANIA CORP. RC-27 I 

I EMPORIUM, PA. I 

I Please send without obligation your new a^lce I 
I book. "Auto-Radio Installation and SerridnZ^'. | 
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.00001 Ohm to 11 Megohms 

SHALLCROSS 
Hi-Lo Resistance Bridse 

A direct reading instrument for the 
measurement of low resistances en> 
countered in relay contacts, coil and 
armature windings, as well as other 
resistance of any character within 
the range of the bridge. 


Combines in one instrument a stand¬ 
ard Kelvin Bridge and a standard 
Wheatstone Bridge for measuring re¬ 
sistances from .00001 ohm to 11 
megohms. 

Send for Bulletin 637-PA. 

[ tiALLCROSS MfG. COMPANY 

t4«cihicaUlta*Wtmg InitutnmtL 
jandAxcaiatc k^utoiL 

colungoalT.pa. 


TRIAD RADIO TUBE 

FREE! 

List Value »1.25 


A DARING NEW PLAN! 


Try TRIAD Tubes ... and «e Aitou* you*ll 
be convinced of iheir superior quality. To 
Induce ^ou, we make this free offer: Send 
us your name and address . 
ask for your FREE TLIDC CER¬ 
TIFICATE and DATA CHART. 

Then present your certificate 1 
to your jobber when you 
purchase TRIAD Tubes . . . 
save up to 8I.2S r - ■ there 
a serviceman or dealer who 
won't grab this? Write today! 

-Address Dept. B-14* '' 


TRIAD MANUFACTURINa 
CD.. INC. PAWTUCKET, R. I. 


RADIO COURSES 

RADIO OPERATING: Prepare for Gov’t 
License Exam. • RADIO SERVICING: 
IncludinR Short Wave# AMATEUR CODE 
• ELECTRONICS # TELEVISION # 
Day and Erenlng Classes—Booklet Upon IteQiicst 

New York YMCA Schools 

4 W. 64th Street. New York City 


THE LATEST RADIO EQUIPMENT 

(Conlinvcd from page 479) 

DIME-A-TUNE RADIO SET (1272) 

A COIN-CONTROLLED radio set that de- 
livers music, as ’’metered entertainment,” at 
the drop of a coin is now available; timing 
may be adapted to individual requirements. Here 
is a money-making scheme that is a sure winner 
for any Service Man who wants to drum up a 
little trade. A headphone jack is available in 
the receiver chassis which is a.6-tube A.C. super- 
het. The extended broadcast band includes the 
police range. Dimensions: IS x 9 x 7% ins. deep. 

Meter and set are built and locked into a heavy 
steel case encased in a wooden cabinet. Standard 
pla 3 nng rate is about one hour for 10c; the 
receiver may be turned on or off again without 
loss, to the user, of paid-for time. 



A professional studio recorder. (1277) 


PROFESSIONAL STUDIO RECORDER 
(1277) 

T his unit wUl handle both 78 r.p.m. phono¬ 
graph recording and 331/3 r.p.m. electrical 
transcription work. The 110-V. recording motor 
is of self-starting synchronous type, drives the 
turntable through a dual ratio pulley. The cut¬ 
ting head frequency eharacteristic, which extends 
to 6,000 cycles, cuts either 100 or 120 lines per 
inch. Crossing or uncrossing the lead screw drive 
belt moves the screw feed mechanism in either 
direction. A microscope with comparative scale 
in the lens system for measurements is provided. 
The frame is made of cast metal fixed in black 
crackle; machined parts are chromium. 


ARTISTIC DOOR CHIME (1278) 

D oor chimes as a good side item for the 
Service Man have been described in past 
issues of /fadio-Craft. However further improve¬ 
ments have resulted in the unit here illustrated; 
and shown in comparison with the archaic door 
bell. Unlike the latter unit, the chime bongs 
only a single melodious tone when the door button 
was pressed. Color combinations: red or black 
and chrome; ivory or green and gold. 


SCHOOL-TYPE SOUND SYSTEMS 
(1279) 

F lexibility of application is a feature of 
the equipment illustrated. Reproduces up to 
2 microphone or phonograph radio programs 


simultaneously if desired and distributes to 10 to 
60 loudspeakers selected in steps of 5. A dual¬ 
speed phonograph accommodates 16-in. records. 
An 11-tubc all-wave superheterodyne covers the 
frequency range of 628 to 18,000 kc. A dual 
diaphragm crystal microphone is used. Talk-back 
facilities for monitoring are provided. Cabinet is 
all-steel in grain walnut finish. 


POCKET SIZE METERS (1280) 

(General Elecfrlc Co.) 

NE unit in a new line of testing instruments 
incorporating an improved element with 
higher talk and improved characteristics is illus¬ 
trated. Accuracy is one per cent of full-scale 
value; size. 5^^ x 3V^ x 2 ins. deep; weight 12 
028 . Instrument is provided with magnetic damp¬ 
ing permalloy moving vane and stray-field mag¬ 
netic shield. A knife-edge pointer and mirror 
scale counteract paralex. Multiple-scale instru¬ 
ments (illustrated) are proved with a switch. 
The case is made of a new plastic called *’tex- 
tolite.” 


A "SERVICE CALLER" (1281) 

A WELL known service instrument manu¬ 
facturer considers that the following serv¬ 
ices incorporated in the unit illustrated offers 
adequate facilities for checking almost any type 
of radio set. Facilities of the ’’service caller”; 
tests all tubes without recourse to the adapter; 
utilizes hot neon to test for shorts or leakages 




A hiqh-fidslity sound system. 
(1279) 


New pocket meters which are 
dvdilable with volt, ampere and 
milliampere Scales. (1260) 



A service caller—combining a 
tube tester—voltmeter—mlMiam- 
meter and ohmmeter in one 
unit. (1261) 



A English-readlng tube tester- 
having ’’Quint (Control.” (1262) 



A portable audition set—plays 16- 
in. transcription records. (1263) 



A 40-W. beam power amplifier- 
available in kit form. (1284) 
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between any two elements; English-readini? indi¬ 
cation of merit on basis of power output. High 
sensitivity tester indicates open, shorted or leaity 
electrolytic condensers of all types. D.C. volt¬ 
meter ranges 0-10-100-1,000 V.; current range 
0-50 ma.; ohmmeter: 0-0.1 meg.-l meg. Oversize 
power transformer with 11-tap primary plus an 
electronic rectifier line voltage meter permits 
operation on line voltage ranges of 100 to 130 V. 


CANADIAN TUBE CHECKER HAS 
"QUINT CONTROL" (1282) 

B y means of 5 test switches closed in accord¬ 
ance with instructions etched on an auto¬ 
matic metal dial all elements of any type tube 
may be tested. Additional tests provided in this 
instrument are: hot filament intcrelement neon 
short test. Instrument operates on 105 to 125 V., 
25 to 60 cycles. 


PORTABLE AUDITION UNIT (1283) 

T his instrument incorporates a 5-tube A.F. 

amplifier rated at 1.75 W. which feeds an 8-in. 
reproducer; and a turntable for standard 12-in. 
discs (a special 16-in. precision table is available 
at slight additional cost). This equipment oper¬ 
ates at 10 V. A.C.-D,C. Weight is aoout 30 lbs.; 
overall dimensions 18 x 18 x 9 ins. high. Speeds, 
33 1/3 and 78 r.p.m. Tube complement: 1-85: 
1-75; 2-43s; 1-25Z5. The high impedance pickup 
is rated as "reasonably flat from 70 to 4,800 
cycles.” High and low frequency tone control 
adjustment is provided. 


60-W. BEAM AMPLIFIER (1284) 

T his 8 -tube amplifier incorporates 1-6J7, 1-6N7, 
2-6F6s, 2-6L68, and 2-838. The circuit incorpor¬ 
ates a dual channel input; and is said to develop 
the full-rated output. Frequency response is stated 
as "practically flat from 30 to 12,000 cycles," 
using either input channel. A centertapped 
potentiometer which selectively controls the 
volume from either channel "protects" the input 



from either low or moderate level sources. Avail¬ 
able in kit form or as individual components. 


COMPACT AUTOMATIC PHONO 
TURNTABLE (1285) 

A fter playing eight 10-in. records auto¬ 
matically this phonograph continues to play 
the eighth one until all 8 records, 7 of which 
have meanwhile slid to one side, are replaced. 
By playing the records manually 12-in. discs may 
be used. Available for operation on any current 
supply including universal A.C.-D.C. The 2-speed 
motor Provides 78 and 33 1/3 r.p.m. operation. 
The pickup is damped. Dimensions, 12 x 12 x 
about 8 ins. total depth. 


IMPROVED SOUND PROOFING 
SYSTEM (1286) 

S OUND technicians who have built sound- 
recording studios along the lines of those 
described in past issues of Radio^Craft will be 
interested to know that such studios need not 
be at all stuffy in order to obtain the benefits 
of sound proofing; instead, they may now be air- 
condition^ and at the same time adequately 
sound-proofed. The construction that makes this 
possible is based on the use of a well-known 
type of sound absorbing pad in conjunction with 
air-supply ducts. These two together form what 
is called an "acousli-vent" which is here illus¬ 
trated in detail. (The complete "system” com¬ 
prises a perforated ceiling made of a suitable 
architectural surface installed slightly below 
the normal ceiling level of the room.) 

This construction is also applicable to service 
shops, catering to high-class trade, that have 
noise-proof rooms for testing radio equipment. 
Monitor rooms in theatres and small broadcast 
stations also may utilize this "system" to ad¬ 
vantage. 
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A compact automatic phono, turntable. (1285) A new system for sound-proofing studios. (1286) 


NOVEL IDEAS IN RADIO SETS 

"GOLF BAG" RADIO SET (1274) 

(Continued from page 457) 


ing "waiting” periods, while hunting or fishing ; 
alongside the driver in an automobile; and in 
numerous other ways. 

Referring to the schematic circuit, Fig. 2, it 
will be seen that output transformer T has a 
high- and low-impedance winding for matching 
into, respectively, the headphones and loud¬ 
speaker (voice-coil). 

The dynamic loudspeaker may be slipperl onto 
the side of the case as illustrated in Fig. C or it 
may be removed and extended about 4 ft. A 
longer cord may be used to extend the reproducer 
to any point. (Headphones may then be used to 
monitor the tuning-in of desired programs.) 

The voice-coil of this dynamic unit has an 
impedance of only 3 ohms which is a very effec¬ 
tive value where the transmission line must run 
for a considerable length and perhaps near to 
unshielded electric wiring that might cause hum 
pick-up. 

One of the major factors contributing to the 
economical operation of this receiver is the use 
of a high-coercive permanent magnet for secur¬ 
ing the requisite magnetic field. This eliminates 
the "A" drain of a field coil. 


The batteries used in thi.q receiver are of long¬ 
life type and will give exceptionally economical 
performance in this receiver. 

The golfbag r.adio set conveniently adapts itself 
to a novel idea described some time ago in 
Radio-Craft —the set may be used to advantage 
at sporting events. Here the onlooker who may 
be located in the bleachers is able to further enjoy 
the game by listening to its broadcast version. 

Service Men who have cars, and who do not 
object to the weight, may find this set a valuable 
too! in helping to locate sources of radio inter¬ 
ference. (This type 243-PS-2 receiver is in the 
$40 class.) 

This receiver which has 5 tubes and in addi¬ 
tion a limiting or ballast resistor in the ^haPe of 
a tube has a completely self-contained power sup¬ 
ply. In Fig. C it is illustrated in use, using as 
an antenna only a 4-ft. length of wire that was 
nlIowe<] to drape. 

(Service data. If dynamic reproducer is used, 
best results will be obtained if "C" voltage is 
reduced from 15 to 10%. Tube terminal voltage 
-—2 V. Power output. 200 milliwatts with 16 V. 
"C"; 300, with 10% V. Sensitivity, 20 microvolts- 
per-meter with 50 mmf. antenna.) 
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Ghirardi/s RADIO PHYSICS COURSE, the 
bcst-selling text book on the fundamentals of 
radio, electricity and sound, is used by 
thousands of students and radio schools the 
world over. It teaches you absolutely EVERY¬ 
THING about every branch of radio! It’s 
"the book of a million radio facts.” Written 
in easy-to-understand style so the beginner 
can get a clear, quick grasP of the whole sub¬ 
ject and teach himself. It's authoritative. It’s 
concise. It's up-to-date. It's elaborately illus¬ 
trated. It's the one COMPLETE radio text 
book that you can learn radio from. Ask the 
man who owns a Ghirardi! 
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GUARANTEE! 

Examine and uso this 
book for 5 d.-iy5. Then. 

If you decide It Is not 
worth to you many times 
its cost, return It to us 
Undam.-iged. and your 
money will be promptly 
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Risk in Or€lrring. 





MAILTOT>Ay/ 


Radio & Technical I’tihl. Co. 

45 Aslor PI.. New York, 

Dept. RC-27 

□ i:nclosed find $4 for RADIO rUTSiCS COURSE 
postpaid. (forelKn fl.rifl) 

□ rieaso send free circular "P“. 

Name . 

Address . 



DVm/yt//<£ 


A rMl volo<*iiy. hlgn quality ml- 
rmphonc fur <»r niu*lo. 

FTtiunU Iristruniciits RclItnK for 
three time* the jirlec. lU- - i .Jiso 
Ktibstantlally flat from 40 to lu.OUO 
r;. p. .s. Cavity roaonance olimi- 
na)o<l lliroueh Rporiai dralgn. High 
lini>e<liiitce. Outiiut. tit* D. tt. 
Knuipped with six feot of shlcMod 
catilo. .Send SO.05 fplu.s uoataKC) 
today or request free circular. 

ElECTflO-DYNC MF6. CO., Benton Harbor, Mich 


Cfll ENGlNEERlNfi 

roursc. So slmpiifliMl .mvone can grasp It 
COST’ On' • S35. Deferred payment plan. 

NEERIN6 — - - - ■- 


i-mwiem i-ourse iti r.-idlo, 

^_!<■ afhlrc'i^ phoio-clcetrle 

work. Trains you to be super.service man. real v.-icuum 
tube tct'hiilriait. Diploma given. Tuition only $25- 
ferred pavnient plan. 


De- 


Write today for free copies of s«‘hool 
eat.nlogs, student magazines, etc. Get 
started .-it once. SEND NOWI 
LINCOLN ENQINEERINQ SCHOOL, 931-11 So. 37«i St.. Lincoln. Rebr. 


FREE 


Please Say That You Saw It in Radio-Craft 









































RADIO-CRAFT fo 


FEBRUARY, 1937 


504 


I 



GHEKATUBE $1995 

Without cate for test bench. f. o. b. factory 


A NEW— 

Non-Reactive Dynamic Beam-Power 
Amplifier and Stream-Lined Bullet 
Electro-Dynamic Microphone . 

Available ef an almott unbelievable 
Low Price! 


Provides 32 watts with unrestricted frequency 
response. non>reactive signal division, two- 
phase bridge rectification* stabilized power 
supply, variable polar response, etc., etc. 
Write for Circular No. 3713 for complete ifc- 
taiU and prices of this amazina eonnd eye- 
tenn development by A. €. Shaney. 

AMPLIFIER CO. of AMERICA 

37 West 20th Street New York. N. Y. 



size 

10X11X6 
WelPht 
10 Ibt. 


Tests all 
Tubes 
Without 
Adaptors 


free b 


With portable ease $2|.9w 

oo market. Xcw iwvcr lor 
* common crnlssU 
fiborts and oiwn circuits on n« 
umu ttjillc hot. l< linmcnt rotary switch permi 
others. Complete 

ulred unit on inuipl for mount ins in carrying caj 
ORDER DIRECT 10 days fr, 
guarantee, writ. „ 


EtMiuh^i J-M>P Manufaeturinr Co., Inc. 

' * ^ 3045 N. 34tti St. MtIwaukMi, Wt.. 


A New Line of ^ , 

DRY ELECTROLYTIC CONDENSERS 

SMALL. COMPACT — REASONABLY PRICED 

J***>««'« Swvlea Men 
Write lor Information and Price Sheets 
Unconditionally Guaranteed 

ILLINOIS CONDENSER COMPANY 

3252 W. NORTH AVC.. • CHICAGO. ILL. 



"HAM" SPECIAL 

A highly efllclent rode 
teacher using heavy spe¬ 
cially prepared waxed 
paper tape, having Rvo 
rows of perforations. 
Write for Free folder A2. 

,, _ We are the ortglnators of 

id Instrument with tapes this tyPO instrument 
I I prepared by expert and ^ 

I I complete courae: all for TCLEPLEX CO. 

Ill >11.08. without Oscuintor. 72-76 Certlandl St., N. Y.C. 

RADIO 

ENGINEERING, 

broadcasting, aviation and police radio, servicing, ma- 
rlne ra^o telegraphy and telephony, Morse telegraphy 
and railway accounting taught thoroughly. Engineer¬ 
ing coune of nine months' duratkm enuivalenl to three 
Tears of rollege radio work. All expenses low. Cata- 
IM free. School establlalted 1874. 

Dodge's Institute, Hudson St., Valparaiso, Ind* 


A SIMPLIFIED CONVERTER 
FOR SHORT-WAVE 
BEGINNERS 

^Confinwcd from pope 477) 

ground end of the secondary, would serve our 
purposes fully. A cathode tap. not more than 
half a turn from the ground end. would give 
adequate regeneration. 

A matching oscillator coil may have exactly 
the same physical size, tracking being easily 
accomplished by trimming for high-frequency, 
and padding for low-frequency end matching. 
A cathode tap. approximately 4 turns from 
ground, would be called for. 

Coils to cover higher-frequency ranges would 
require similarly simple engineering and "im- 
nginary“ construction before actual building is 
begun. A coil on a 1 in. form of 4 turns of No. 
20 wire spaced out to ^4-in. length, would give 
an estimated coverage from 25 to 10 megacycle. 
Its cathode tap should be placed less than one- 
half turn from ground; and its primary winding 
should be about 4 turns of No. 24 or smaller 
wire. A matching oscillator coil should be tapped 
l$/f! turns from ground, have similar physical 
size, and be bridged by a low-capacity trimmer 
'^padding capacity may b© an unnecessary 
refinement. 

A 10-meter coil (detector) should consist of 
about 4 turns of No. 14 bare tinned copper wire 
(coil %-in. in diameter) self-supported and hung 
directly on the coil switch. The oscillator coil 
should have a similar number of turns, but be 
firrnly supported on %-in. tubing to insure 
against any possibility of vibration. No regen¬ 
eration tap is suggested for the detector; the 
antenna connection may be made by either 
directly connecting one doublet line to the coil 
(at a point to be found as best by trial) or 
wrapping an insulated antenna lead around the 
grid end. An oscillator coil tap for cathode con¬ 
nection is not suggested, and feed-back for oscil¬ 
lation should be given by a cathode coil of 3 or 
4 turns wound between the main coil turns and 
tied to cathode and B— (Fig. 4). Exact coverage 
for such ‘TO-meter’* coils cannot be given, as 
it is impossible to know the length of connecting 
leads. An inch of wire, more or less, throws all 
calculations completely off 1 

Now let us get back to trial-and-error, and 
consider a 1 in. coil of No. 22 D.S.C. wire— 
approximately 1 in. long, with 84 close-wound 
turns. 

By formula, we find such a coil has an induct¬ 
ance of 19.26-1- microhenries. At 30 mmf., we 
find from our chart, we touch approximately 
6,400 kc. At 378 mmf. we reach a maximum of. 
roughly, 1,900 kc. Such a coil would therefore 
give good frequency coverage to a point well 
above 100 meters. The regenerative cathode tap 
would be placed about 1% turns (or less) from 
the ground end and the primary winding would 
consist of about 10 turns, close-wound, spaced 
about Vi-in. from the secondary (ground end). 

Working out an oscillator coil for such a 
detector winding is not such an easy matter. 
We must first estimate required inductance at 
minimum capacity (30 mmf.) to give a frequency 
of 6,400 + 650 (LF.) kc.; approximately 17 
microhenries is called for. We now work out 
various "problem” coils by formula until we 
find a coil of about 30 turns of No. 22 D.S.C. 
covering 0.9-in., will give us 16 microhenries. 
This is near enough, and a 1 in. coil, with 
trimmer for minimum range tracking adjust¬ 
ment, cathode tap about one-fourth the way up 
from the ground end. and padding capacity for 
maximum range tracking should meet our re¬ 
quirements. 

A coll of about 60 turns of No. 28 D.S.C. 
close-wound will cover 1 in. grace. Using a 
1 in. form, such a coil would extend tuning over 
a range from, approximately. 3.500 to 1.000 kc. 

cathode tap at about 6 turns and a primary 
winding of 10 turns would be required. 

A matching oscillator coil w'otild hove an in¬ 
ductance of, approximately, 50 microhenries 
and consist of 50 turns of close-wound No. 28 
D.S.C. on a 1 in. form—with cathode tap at 
about 20 turns from ground. 

PADDING 

Pads will not be necessary for the highest 
fr^uency band, and may not be required for the 
middle H.F. bands: as a panel-controlled oscil¬ 
lator trimmer is part of the circuit and has a 
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RADIOWABCof 
AIR CONDITIONING 

T he radio-craft library sf>ries— a 

most comnleto and authoiitic set of Volumes 
—treats individually, important dlvlilons of 
radio. Kach book has been designed to give 
ycu tho opportunity to learn one or more 
branches of radio. The authors of the books aro 
well-known to everyone, Sach is an expert 
radio man: an authority on the subjeet^-each is 
thoroughly familiar with the field which ho 
represeiiis. 

All Boohs Uniform 

The volumes in the RADIO-CRAFT LIBRARY 
SERIES aro all uniform. 6x9 Inches. Kach 
book contains on an average of 50 to 120 IIlus- 
trotions. The books are printed on an excellent 
grade of paper which makes the type easy 
reading. 


No. i 

RADIO SET ANALYZERS 
By L. VAN PE R MEL 
Ne. 2 

MODERN VACUUM TUBES 

By ROBERT HERTZBERG 
No. 3 

THE SUPERHETERODYNE BOOK 

C . J. FITC H 
Ne. 4 

MODERN RADIO HOOK-UPS 

By R. 0. WASH BURNE 
Ne. 5 

HOW TO BECOME A RADIO SERVICE MAN 

By L OUIS MA RTIN 
Ne. 6 

BRINGING ELECTRIC SETS UP TO DATE 

By CLIF FORD E. DENTON 
No. 7 

RADIO KINKS AND WRINKLES 

By C . W. PA LMER 
No. 8 

RADIO QUESTIONS AND ANSWERS 

By R. 0. WASHBURNE 


Ne. 9 

AUTOMOBILE RADIO AND SERVICING 

By L OUIS MA RTIN 
No. 10 

HOME RECORDING AND ALL ABOUT IT 

By GEORGE J. SALIBA 


NO. n 

POINT-TO-POINT RESISTANCE 
MEASUREMENTS 
By CLIFFORD E. DENTON 


No. 12 

PUBLIC ADDRESS INSTALLATION 
AND SERVICE 

By J. T. BERN8LEY 


No. 13 

A B C Of AIR CONDITIONING 

By PAUL D. HARRIGAN 


No. 14 

tiPOCKET RADIO GUIDE 

By NAT LESSEN 


BIG DISCOUNT OFFERED 
When Five (5) Books or More Are 
Orderedf Deduct 20% 


RADCRAFT PUBLICATIONS, INC. 

SS HudSpn Street, Hew York, H* V* 


RADCRAFT PUBLICATIONS. INC. 110-237 

99 Hudson Street New York, N. Y. 

I have circled below the numbers of books In tho 
RADIO-CRAFT LIJJRARY SERIES which you are (ii 
send me. and have deducted 20% for ordering five (5) 
books or more. J have included my remittance In full, at 
tlic Price (if 50c each, when less than five books are 
entered. 

The amount of my remlttanco 1$. 

(stamps, checks or money orders accepted). Cirdo cum¬ 
bers wanted: 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 


Name 


Address 
City ... 


. State 

beefcs are sent Dostaoe prepaid 
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FOR HIGHER 
EFFICIENCY USE 
THESE RCA AUTO 
ANTENNAS 

RCA AUTO-TOPTENNA ... Stock Num¬ 
ber 9792, list price $5. A simply in¬ 
stalled, streamlined beauty for all 
cars, all models. Perfectly shielded. 
Triple chromium plated. 

RCA AUTO-WHIPTENNA ... Stock Num¬ 
ber 9793, list price $3.50. Quickly 
installed. Attaches to hinge pin of 
any car. No hole drilling required. 
Fits all cars. Guaranteed unbreakable. 

Both of these fine antennas elimi¬ 
nate wheel static and motor noise! 

Further information about 
these and other RCA Anten¬ 
na Systems free on request. 


Pai& 

RCA MariuYaetwring Co., Inc., Camden, N. J. 
A service of the Radio Corporation of America 



sufficiently lar(;e capacity ranpe to keep some 
Coils closely matched. Pads for lower-frequency 
bands will be advisable, however. 

Ttumucts in. parailel across osciU<itOr-circuit 
coils or coudctisers are used for the higher- 
frequency alignment. Vadders in series with 
coils or condensers are used to aligtt the low- 
frctiucvcy end. 

The inductance of the oscillator coil, the low- 
frequency limit (in our case the detector coil 
L.F. limit, plus the l.F.) and the maximum 
capacity of the tuning variable must be known. 

Use a chart. A straight line drawn between 
known inductance and desired frequency scales, 
and extended to cross the capacity scale, gives 
the required total maximum capacity. 

Let’s consider an oscillator coil designed to 
track properly in a mixer circuit tuning from 
6,400 to 1,900 kc. A detector coil, with a given 
condenser, tunes to these frequency limits if it 
hag an inductance of 20 microhenries ; an oscil¬ 
lator coil of approximately 17 microhenries, 
tuned by a similar condenser, would match with 
550 kc. difference at the high-frequency end, 
if properly trimmed. 

Now, 1,900 plus 550 gives us the low-frequency 
limit of 2,450 kc., to which the oscillator circuit 
must tune to track at this end. From the chart, 
w’e find 17 microhenries and 2,450 kc. are in 
line with, roughly, 250 mmf. 

Our maximum tuning capacity, with estimated 
circuit and trimmer capacities added, is 378 
mmf. We must therefore ase a series padder to 
reduce the maximum value to about 250 mmf. 

The formula for series capacities is; 

Cl X Cs 

C = - 

Cl -f c- 

Substituting known values, we get: 

378X 

250 =-where X etjuals C 2 

378 -p X 

378X = 250 (378 plus X> 

378X=:94,500 plus 250X 

128X=:94,500 
X == 746 plus 

Our aeries padder should have a capacity, then, 
of approximately 746 mmf. As calculations are 
one thing and performance another, the capacity 
used should be composed of a fixed mica con¬ 
denser paralleled by a variable trimmer, the 
total capacity to be adjustable from approxi¬ 
mately 60 mmf. to 0.001-mf. 

COIL DESIGN NOTES 

(1) An idea of frequency coverage should first 
be obtained, and trial-and^rror, '*on paper,” 
Coils worked out for estimation of inductance. 

• (2) A straightedge frequency-capacity-induct¬ 
ance chart or direct-reading chart should be 
secured and frequency minimum and maximum 
figures obtained for the various trial coils. 
Capacity minimum and maximum values should 
be based on known variable condenser ratings, 
plus an estimated initial circuit capacity. 

(3) Select physical specifications for construc¬ 
tion to cover the required frequencies with as 
few coils as possible. 

(4) In multi-coil set-ups, design the coils so 
that they will require a high tuning capacity 
before hitting the estimate<l natural frequencies 
of other coils. 

(6) An increase in the maximum capacity of 
the variable condenser will extend the tuning 
range of each coil. The greater the maximum, 
the fewer coils required for a given coverage, 
and the easier the actual construction and align¬ 
ment. 

(6) Trimmers across oscillator coils %vill align 
them to detector coils. Detector trimmers will 
not be necessary, because of the single, variable, 
pane) control provided. 

♦A forthcoming issue of Radio-Craft will con¬ 
tain such a chart for those who do not have one 
available in existing publications. 

The 10-meter cml construction has been ex¬ 
plained. Other coils, of 4 to 12 turns, should be 
wound on 1 in. low-loss bakelite forms with 
either No. 20 (spaced) bare tinned, or No. 20 
special R.F. insulated wire. (In the lab. model, 
the wide-band coil is shown wound with thi.s 
special low-lass R.F. wire—which is the nearest 
possible thing to bare, air-supported conductor. 
Such wire will enable high-efficiency coils to be 
easily constructed with turns close-wound.) Low- 
frequency band coils may be wound with No. 22, 
or similar, D.S.C. AH oscillator coils should be 
rigidly supported. 

Please Say That Tott Saw It in Radio-Craft 




How would you like to have this 
20-tube modern all-wave receiver 
brouprht into your shop with the 
above complaint? The new receivers 
are ffettinp more and more complex 
and the serviceman who still relies 
on “screwdriver tactics’* will never 
work out the buprs. The serviceman 
who hopes to advance himself into 
a better job and better pay, must 
have adequate modern training* 
NOW! 


ADVANCED TRAINING IN 

RADIO SERVICE 

AND PUBLIC ADDRESS 

/f THeHEYro sucussful 
5EHVICIND 


STUDY AT HOME 

A complete home study course for profes¬ 
sional servicemen, written by experienced 
servicemen to give you the technical 
knowledge necessary to service the "trick” 
circuits and to rise above the ranks of 
the average. 

You can start €tny time—take up to 
3 years. Terms as low as $5 a month* 


A request on a penny post card, will 
bring you your own copy of this 
interesting, illustrated booklet^ Ex‘ 
plains courses, school, faculty, terms 
and your future in the Service field. 

RADIO SERVICE INSTITUTE 

SUBSIDIARY OF CREI 

Dept. RC-2, 3308 14th St., N. W. Wash., D. C. 


DISTRIBUTORS WANTED 


Territories outside of New York City open. We 
manufacture homo type portable Diathermy In¬ 
struments. Successful sales plan. Minimum sales 
resistance, non-competitive. Wide margin of prof¬ 
it. Dignified business for men who can make 
modest merchandise investment. Write for de¬ 
tails. 

DIATHERMY COMPANY OF AMERICA 

100 West « 2 nd Street New Vork City 


IMVIMTOBS 


TIME COUNTS —ilon't risk <iolay In 
liatentinC your iilcas. Write for new 
FltEE book. "Pateni Gulile for tho In- 
veiiloi*” and “Uet-ord of Invention” form. 
No charRO for i>roUnilnar>’ informalion. 
CLARENCE A. O’BRIEN & HYMAN BERMAN 

R«gl8ter«d Patent Attorneys 
I 533-L Adams Bldg.. Washingtog. D> C. 
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These Clough-Brengle SET ANALYZERS 
are a permanent, obsolescence-proof investment! 



They measure every receiver voltage, current, resistance, and 
Capacity directly on large S-inch fan-type meters without the 
use of quickly obsolete cables and adapters. Scales are sim¬ 
plified for easy reading. Simplified selector switching makes 
every range instantly accessible, yet eliminates cost and 
confusion of push buttons, pin jacks, etc. 

MODEL 95 has d-c volts scales 0-5-50-500-1000, a-c volts 
0-840-160400-800, d-c ma 0-5-50-500, five resistance ranges 
ohm to 20 megs, and capacity .00025 to 16 mfd, all direct 
reading, self-contained power supply, two meters. Net $53.75. 
MODEL 85 has d-c and a-c voltage scales of 0-15-150-750, 
d-c ma 0-1.5-15-150, three resistance ranges ohm to 2 megs, 
with self-contained battery. Net $24.95. Ask your jobber for 
descriptive literature and time payment data or write today. 


WHt0 for dBSGH§iilv0 Buil0tln—TODAY! 


The CLOUGH-BRENGLE CO. 


2809 W. 19th St. Chicago, Illinois 



MODEL 9S 
$6.00 down 


MAKE "THE EXECUTIVE"— A BUSINESS MAN'S A.C.-D.C. SET 


stability, that the bypass condenser shunting this 
bias resistor (as well as the one across the 25B6G 
bias resistor) be of a fairly high capacity (at 
least 5 mf.) so that any A.F. as well as R.F. 
component of the signal which happens to be in 
the cathode circuit will be shunted to ground 
rather than be coupled back to the control-erid 
circuit of the tube, where it would distort the 
signals. 

From the plate of the detector tube the signal 
is applied across the control-grid and cathode of 
the power output tube—the new type 25B6G pen¬ 
tode tube developed by one company. This tube 
is designed to work with a low plate potential 
of 96 V., yet is capable of putting out 1.75 W. 
of power. (This is considerably more than the 
p<^wer output of the type 43 tube commonly used^ 
in A.C.-D.Ci sets.) The plate load resistance* 
should be 2,000 ohms. If a loudspeaker with such 
a' transformer cannot conveniently be obtained, 
one with a standard pentode output transformer 
will do. The mismatch in this case will not affect 
the tone quality of the set, merely the volume, 
which would be somewhat attenuated; not 
enough, however, to be disturbing. 

GENERAL REMARKS 

In contrast to the ordinary A.C.-D.C. set, the 
two cathodes of the 25 Z6 rectifier are not con¬ 
nected together. Instead, one is used to energize 
the 3,000-ohm field coil of the dynamic speaker 
and the other to furnish plate potentials for the 


(Continued from page 463) 

tubes. The 125-ohm filter choke is in the **B’** 
return leg of the power supply, A generous 
amount of filtering capacity is used on both sides 
of the filter choke as well as across the speaker 
field. This results in exceptionally quiet operation 
—hum ripple is hardly noticeable even by placing 
the ear close to the loudspeaker. 

Be sure to keep all power leads and wires 
carrying A.C. away from R.F. grid and plate 
leads. It is always good policy to shidd the grid 
leads of the R.F. and detector tubes as weU as 
the signal lead from the plate of the detector 
tube to the grid of the power output tube. 


A few remarks, now, about the operation of 
the receiver will not be amiss. ^ 

If the circuit diagrams have been carefully 
followed, the various leads most vulnerable to 
extraneous coupling thoroughly shielded, and the 
specified values of parts used, then the set will 
work well “right off the bat.” If, despite the 
above precautions, the circuit oscillates, you can 
be mighty sure that the cause lies in either 
mal-alignment of the tuning condenser trimmers 
or an improperly-loaded antenna circuit (gov¬ 
erned by the length of the antenna and the value 
of the protective antenna series condenser, C:) 



Fig. 2. The schematic wiring circuit for those who prefer this system. 



Fig. I. the pictorial wiring diagram of the receiver showing values of all parts. Note the wiring to the electric clock and lamp. 

Please Say That You Saw It in Radio-Craft 
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FACTORY TO YOU 


UTEST MODEL REMINGTON TYPEWRITERS 



able for only 10^ a day! Amazingly low price di¬ 
rect from the factory. Every essential feature of 
large office typewriters—standard 4-row key¬ 
board* standard width carriage, margin release, 
back space, automatic ribbon reverse. Act now, 
while this special opportunity holds good. 

You don't RISK a Penny 

We send you this genuine Modd 5 for 10 days* 

/ree trial. If not satisfied, send it back. We pay 
all shipping charges. 

FREE Typing; Course and Carrying; Case 

You will receive FREE a complete simplified 
home course in Touch Typing. Also FREE, a 
handsome, sturdy carrying case. No obligation. 
Mail coupon for full details—NOW. 

Remington Rand Inc.; Dept. 189-2 
315 Fourth Ave., New York, N. Y. 

Tell me, without obligation, how I can get a New 
Remington Portable, plus Free Typing Course and 
Carrying Case, for 10^ a day. Send Catalogue. 

Name.. 

Address. 

City...State. 



T/re Only Magazine 
of Its Kind! 


TELLS MOW: 

% To Look for a Job 

• To Better Your Present Position 
0 To Plan Your Career 

• To Choose an Occupation 

0 To Earn Money in Spare-Time 

• Inside Stories of Successful Men, 
Etc., Etc. 

On all newsstands 250. 

Jf your dealer canrxoi supply you^ 
mend a quarter and we will forward 
a copy at once 

JOBS & CAREERS 

520 N. Michigan Ave., rC- 237, Chicago. III. 


CLASSIFIED ADVERTISEMENTS 

vVdvertisemeiits in tills section arc Uiserlcd at the 
cost of twelve cents per word for each Insertion— 
iiaine. initials and address each count as one word. 
Cash should accompany all classilled advertise- 
iiients unless placed hv a recomiizod advertising 
aKenej-. No less than ten words are aoceDted. 
.\dveitiBinK for tlie Manli. 1937, l.'isue should 
be received not later than .lanuary 7lli. 1937. 


INSTRUCTION 


MANY 1937 flOVEKNMI3NT .TOHS. STAKT ?ll)r» TO 
$175 iiiwith. Rabid itureuse. Men—umtiLni. Prcj>iire now 
fur next eXHininatiotvs. Short hours. (V)iiim(Mi education 
usually suftlcloiit. .Many .Social Serturlty Jtrijs. l-'nil par- 
tliulurs free. Write Uxlav sine. Franklin Institute, Debt. 
\V52, Ilochester. New York. 


RADIO 


R.ADIO ENGINKERING. BRO MlCARTlNG, AVI.A- 
tion and police radio, servicinc. Marine and Morse Telez- 
raphy taught ihorouehly. All expenses low. Catalog 
free. Dodge s Institute, Pine Street, Valparaiso. Indiana. 


FOR SALE: CIAIUOTT-Bit ENGLE ALL-WAVE OSCIL- 
lutor. Suiveine 89 ’Hihe Tesiei, brand nc\v. Hiber’s 
Manuals—volumos I to IV. Best rosli ofTer. C. Krouiz- 
burg, Dalton. Mlinnis. 


MIKES: N>:W SltUHE AND AMPERITK. CRY.STAL 
and Ribl)Oii. 60% off list, writ© for complete list. Caro¬ 
lina itudio, Sumter, South Carolina. 



Fig. C. The under side of the chassis. 


In Part II, the author will describe the con¬ 
struction of the base and cabinet of THE 
EXECUTIVE-—an utilitarian desk set. 


LIST OF PARTS 

One Allied Radio Co. Midget 2-gane .variable 
conden.ser, 350 mmf., each section, Cl, C2 ; 

♦One set of matched high-gain A.C.-D.C. T.R.F. 
coils, antenna and R.F., LI, L2 ; 

One Cornell-Dubilier mica condenser, 0.002-mf., 
C; 

One Cornell-Dubilier mica condenser, 200 mmf.; 

Two Cornell-Dubilier paper condensers, 0.1-mf. ; 

Two Cornell-Dubilier electrolytic bypass con¬ 
densers, 5.0 mf., 35 or 50 V. ; 

One Cornell-Dubilier paper condenser, 0.02-mf.; 

One Cornell-Dubiler paper condenser, 0.006-mf. ; 

One Tobe Deutschmann triple-.section electrolytic 
filter condenser, 5-25-6 mf., type SP-2; 

One Continental Carbon resistor, 300 ohms, 1 

W. ; 

One Continental Carbon resistor, 25,000 ohms, 

Vi-W. ; 

One Continentiil Carbon resistor, 0.5-meg., 
Vi-W.; 

One Continental Carbon resistor, 1 meg., *^-W.; 

One Continental Carbon resistor, 500 ohms, 2 W. ; 

One Electrad volume control with attached 
"on-ofT” switch, 25,000 ohms ; 

One Kenyon A.C.-D.C. filter choke. 126 ohms : 

One Allied Radio Co. A-C.-D.C. line cord with 
built-in resistor, 160 ohms; 

One Wright-DeCoster 6-in, dynamic speaker with 
output transformer for single pentode; 

One National Union metal tube, type 6J7 ; 

One National Union metal tube, type 6K7 ; 

One National Union metal tube, type 25Z6 ; 

One Raytheon tube, type 25B6G : 

Four Allied Radio <^. octal wafer sockets; 

♦One 1/16-in. aluminum chassis (see sketch for 
chassis layout) ; 

•Two brown bakelite knoKs with pointers; 

♦Two escutcheon plates, one for station selector 
and the other for the volume control. 

♦Names of mamifooturera will be sent 

receipt of a stamped and self-addressed envelope. 



TNiCk ALl>MlNUVf 


If' ■ " ' Tl>HlN(i CONO. 

L' - • - VOL.COnT. 

M- VlfOtA HOLS FOR TUNING 00 NO 
N* VlG’-" • ■ 9PeA«R 


Fig. 3. The dimensions and drilling details of the 
chassis. 
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The Are w ^^SUPER PRO”^ 

TTAMMARLUND now introduces 
an outstanding receiver for .54 
to 20.0 megacycles that provides a 
new' high in efficiency—the new 
“Super Pro” “100” series! With this 
new “Super Pro” you can now con¬ 
tinuously vary tlie selectivity from 
3 to 16 kc. with a directly calibrated 
“Band Width” panel control. At last 
no more guess work! Audio gain 
and sensitivity gain controls are also 
specially graduated to facilitate ac¬ 
curate tuning. The band spread sys¬ 
tem, with a 12‘gang condenser 
spreads high frequency broadcast 
channels as well as each amateur 
band over practically the entire dial 
for extra easy tuning. The exclusive 
cam*operated knife-switch is noise¬ 
less, jar-proof, and fool-proof. A 
precision tuning unit has 20 labora¬ 
tory adjusted tuning coils on Isolan- 
titc bases, a four-gang main tuning 
condenser and a 12 to 1 ratio direct 
reading dial calibrated in mega¬ 
cycles and kilocycles accurate to 
within The sensitivity of this 

new receiver, using 16 tubes, eight 
metal and eight glass, is so great 
that weak signal reception is limited 
only by the noise pickup 
of the antenna system. 

fFrite Dept. RC»2 today for details! 




HAMMARLUND MFC. CO., INC. 

424-438 W. 33id Street, New York City 


YI:AK I 


14 32 64 12S WATT UNOISTORTEO 

• 6L6 beam amplifiers • 

DEAL DIRECT With Manufacturer 
AND SAVE BIG MONEY 
ULTRA-QUALITY PERFORMANCE 
and FLAWLESS REPRODUCTION 
GUARANTEED FOR 5 YEARS! 

WRITE TODAY FOR OUR VALUABLE 

FREE CATALOG 




■ AMPL.IFICB SVSTgMS CQmPAI 


16-R HUDSON STREET 


NEW YORK, N. Y. 


Consulting Engineers to Radio Manufacturers 

in all parts of the world 

Quality Improved. Unit costs reduced. 

New products developed. New plants installed, 

DESIGNS SPECIFICATIONS 

RESEARCH REPORTS 

Write to our Research Laboratory for a free 
analysis and rciwt on your partlrular problems. 

INTERNATIONAL ELECTRONICS, INC. 
RADIO CITY NEW YORK 


Please Say That You Saw It in Radio-Craft 
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RADIO 


holds great rewards 



for trqjned men 

The big opportunities in Radio vrill bo 
enioyed by trained men. The Interna¬ 
tional Correspondence Schools Radio 
Courser prepared by leoding outhor- 
ities and constantly revised, will help 
make you o trained manl A iascinat- 
ing boo>c — FREE. 


AVIATIO N ENGINEERS 


ore leoders In modern progress 



Aviation depends upon engines, 
and knowledge of aviation 
engines is a long step toward 
success in this rapidly growing 
industry. Many leading aviation 
engineers today took their first 
st» by mailing a coupon to the 
, , I. c. S. at Scranton. Why don't 

you follow their example ? 


IMTEFteAT^N Cert AlCfra N D E 


Box 6678-C,- Scranton. Penna. 


Expisis fully about your esurss fn tho tublert marked X: 


□ RADIO 
^IChomlstry 
ilnventiofi 

□ Refrigeration 
jAIr Conditioning 
JArehltectuno 


O Good English 


□ AVIATION 
Aceountaney 
Advertising 
Eloetrlcal Engfnoertng 
Drafting 

Show Card Lettoring 


ikTome. 


Address. 


Age. 


City 


State. 


4 BUND SUPER TUNING UNIT 

RANGE 12 to 550 METERS $0.95 

COMPLETE WITH A" DIAL 

STAGE OF R.F. ON ALL 4 BANDS 

IVrife for New 20‘Page Flyer 

ARROW SALES CORPORATION 


631 WASHINGTON BLVD. 


CHICAGO. ILL, 



6L6 TRANSFORMER KIT 

30 WATTS 

I'owor Trane. ftOO VT CT—450 mila 
•'> V.—3 Amp. 6.3 Volts at 6 Amp. 
NVt t3.S0. Input Trans. Hiah 
Kirtelity type SS.DO net. Output 500 
(•hm .-md tapped voice coll S3.0O 
not. DiaRram of 61.6 30 Watt Am* 
pliflor with all latest circuit Im. 
iirovonicnta and ftill parts Hat 49c. 
sporlal for above kit, SB.00 net. 

tnr Tranfonnn lulll lo Sptclflcatloni 


ULLOY TBAHSFORHtR CO, Inc., l35BLIbertt5t.ll.T.Cily 


PHILCO SERVICEMAN and 
CATALOG of PHILCO PARTS 
and TUBES • ■ ■ Sent Free on Request 

WILLIAMS PHILCO, Inc. 

800 S. Adams St. Peoria, III. 


DEAF-AIDES 

fiRT STORAGE BATTERIES 

FOR AU MAXES HEARING AIDES 

A profitable aide line—pocket hearing 
aides—2«-4.4-6 volt miniature batteries. Low 
list—Ample discounts. 

H. E. CLARKE CO. Zelienople 

Mfgs. Penn. 


■^P. A. is our business!'*" 

,yo«p busmesd is to obtain the best 

AMPLIFIERS OF ALL TYPES 

■FREE CATALOG contains- the ereatest 
values ever offered. Considt ua on your P.A. 
Probleme. 

Amplitme Products Company 

135 liberty ST, NEW YORK, H.' Y. 


ORSMA MEMBERS' FORUM 

(Continxted from page 482) 

for the playing of their copyrighted music. I 
ask Mr. Nace how he would feel if some modern 
idea was promulgated toward once and for all 
making radio sets fool-proof and everlasting so 
there would be no service work to do on them? 
There would be no more demand for his or any 
Service Man's services t He would be like 1 and 
thousands of other men who spent years in 
studying and practicing to become professional 
musicians. And then have a modem idea come 
along like talking movies and throw the thou¬ 
sands of us out of the orchestra pits to starve 
or find something else to do. If he was a go-get¬ 
ter he would "And himseir* and get into some 
business closely related to what he had pre¬ 
viously done. 

After some floundering that's what I have 
done and have music around me all the time, 
in record form and radio, and in the sound 
truck form of business for advertising and public 
performances. And instead of A.S.C.A.P. being 
a detriment it is a hdp if we will line up with 
them and take our place in what they are try¬ 
ing to do. in their effort to gain a revenue from 
those who would cheat the professional musician 
by putting a radio set in their night club or 
tavern and let their guests dance by that instead 
of giving a few hours work to those men who 
have spent their life time in perfecting them¬ 
selves in the profession. Why shouldn't they be 
made to pay a small fee which would go into 
a fund governed by the A.S.C.A.P. to help some 
of our brothers of the profession who can never 
play any more? 

And then by A.S.C.A.P. tying- that work right 
into line with their rule to license all those who 
play this recorded music for advertising pur¬ 
poses to add to this fund, they will be doing two 
jobs in one (you have heard it said that it's a 
poor scheme that will not work both ways). 

Now if Mr. Nace and Mr. Haslo are radio 
Service Men (as I suspect they are) what I am 
going to say will not set so good unless they 
wish to establish an advertising department in 
their business. (I have this done tor a few of 
my friends.) 

That is. equip a service truck with a P.A, 
system to rent out to your business associates 
and surrounding towns for a sufficient fee to 
show you some profit for doing so. 

When I can get enough interest aroused so 
U can be a success I propose to apply for a 
V.S. charier and organize a hSatxonal Sound 
Truck Association We will then tie right in 
with and cooperate with A.S.C.A.P. and help 
them organize a department that wUl look 
after the enforcement of a national law which 
we will have to back us up in oiir undertaking, 
to compel every individual who wants to have 
a sound truck for himself, to join the organiza^ 
tion and procure his license from A.S.C.A.P. 
That is the only way we will ever stop this idea 
of a Service Man throwing a small P.A. sys¬ 
tem into a car or truck and letting his friends 
use it for $2 or $3 a day^r nothing, in some 
cases. If sound advertising is any good to them 
at all, it's good enough to pay for. And if the 
Service'Man - has to pay $50.00 a year for his 
license to operate, he is going to make his friends 
pay for using it. —- 

Therein is the answer to Mr. Haslo's auction 
as to why something can't be done about such 
cities as New York and others charging $15.00 a 
day license for operating a sound truck. Why 
have the larger cities done this thing? Because 
there was no organization to control the opera¬ 
tion of sound trucks, and when one fellow saw 
another getting a few dollars that way they 
sprang up like bees and some of our city streets 
were a bedlam of noisy, inefficiently-operated 
P.A. systems thrown Into old rattle trap cars 
and service trucks: these were then operated by, 
young frilows who knew nothing about talk- 
ing Over a P.A. system, let alone writing sensi¬ 
ble, effective advertising continuity. So what 
other way did our city officials have of clearing 
the streets of this hullabaloo, than to pass or¬ 
dinances and tack on a license that would stag¬ 
ger these fellows and so discourage them from 
any such way of gaining a few dollars outside 
of their service work. 

I was in the advertising business (my specialty, 
direct mail), and doing copy service for a few 
clients back in 1928 and '24 when I saw the ' 
opportunity of the sound truck service and was 
the first person to go into it as a business in 
1925. But in only a few months 8 others started 
up and because of that an ordinance soon ruled 
us off the streets. But I am at it again and do- 
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G. E. 
PHONOGRAPH 
MOTOR 


FormBrly 
Sold for 
$15.00 


\/ARIABLE speed induction type aelf- 
^ starting, 110 volt, 25 to 60 cycle, 
AC, with speed control. Plug and cord. 
Speed range from 5 to 2()() RPM. Can 
be installed in place of old-fashioned, 
hand-winding speed motor. Also ideal for 
display turn table, and a hundred other 
uses. These G.E. Electric Motors are 
brand new, in original factory cartons. 
Same motor that formerly sold a m ajt 

for $15.00. Only . 

Shipping weight—It lbs. 


Westinghouse 
Power Generator 


Minirtacturod for U. S. Slsnsl Corps. 

200 Watt 110 V. AC 



A. C. ELECTRICAL POWER 


from ^ SMj table _ Wstorpoww. frpoi - 


from a Windmill._ _ ____ 

Aut^oblie. from your Motoreyle. from your Bicytle. Poot- 
pedsls or Hsaderank; operates AC. Radio Sets In D.a 
districts, also A.C. Radio Sets from 32 V. D.C. rarm 
liSht systems; use two generators in terlos to sat- 200 V. 
A.C. Used as an A.C. Dynamo, lights ton 20 Watt HO 
TfOlt lamps; Short Wave Transmitter tupplring 110 Volts 
A.C. for operating "Ham" SeU; Motor Generator; Public 
Address Systems; Camp lighting; etc., etc. 

'There 'Are Over-2S-AppUcationa 

SpeciRcaiions: ~ ''— 

HOUSINO^Iumlnum (Diameter in. Length—5^ 
In.). SHAFT—2 3/16 In. (driving end). Diameter—9/16 
(the end is threaded for a dlsunce ^ K in.), BASE— 
Cast lira (Ungth—7% In. Height I 9/16 In. Width 
In.). OUTPUT—200 Walt HO volts AC (speed 4500 
^l.P.M,), stators—T wo pairs (two North and two 
outh). RDTOR—12 tooth inductor. Built-in commutator. 
Rotor turns In ballbearings. 

^ to H H.F. needed to run generator. 

BLUE-PRINT 22 x 28 In. and Four-Pm 
8^4X12 In. Applications and INSTRUCTION SHEETS 
FREE with Generator. 

Generator, as described. Including four re- 

f dacement carbon brushes. Blue-print and i 

nstrucUons . 

Send $2.00 deposit, balance C.O.D. 

Shipping weight IB Iba. 

(RepiacnnMtt carbon brushes bought separate $1.50 per 
aet of four. Sot of instructions bought separote $1.00.) 


Yiw 


All merchandise in original packages— 
never used. Money-back guarantee. 


AU Shipments vnU he forwarded by Eewess 
Collect if not suSieient postage includes 

WELLWORTH TRADING CO. 

SeOW.WathinglonBInl., Depi.RC-217, l5ieigo,RL 
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25-Pc. Radio Experiment Kit 



AltnoRt a "University ^ 

In lUeirt" Finest ap* 
paratus. Everyth Ins' for 
scores radio hook>ups> 

Contains variable low* 

loss condensersi polar* _ 

I»h] test receiver, ciysul 
sncciai resistors, condensers, 

Clips, coll form, wire, bolls, wnx 
test sheet, etc. Oletail price $15> 

PPPPf e Books, value 95.50, with ktt. **Short Course 
m.ILiIL.1 In Badlo", ‘’Short Course in Electricity", 
"Electric Are Manual", "Pun with Electricity", "Motor- 
Transformer Manual". "Plans for Exper. laby/' ORDER 
KOW: 3c stamp brtnffs Electrical*Radio-and>Tool bar* 

cain riitnlog-I 

ELECTRICAL SALVAGE CO**Box524*A21,Lincoln.Nebr. 


- Hi' J- ^ 

detector, many SPECIJI 

_. aockeu, test ««« aa 

bolls, screws, nuts, 


BUILD IT YOURSELF 



Too OBD build thii 
Ttmller with ordinary 
tools easily from our 
step-by‘Step constructional 

jdieets and lano sized blueprinta. „ 

Fiawt dwicned Asilst ia ssislsaca. slHPi 4> TeiUt. Shower* Else* 
Iria Lifflit. 

Save of the seat by bolldlos It yomsU* SsDd 36a tot plans 
ab^ Ulustrstiona and details, 

HIE PLAN SHOP* 910 Pnimoilva BMf, 


Do you still need one or more 
of the GERNSBACK OFFICIAL 
RADIO SERVICE MANUALS 
to complete your files? If so, 
please turn to page 512 of this 
issue. 



An amazing Invention . * • 
plain cold water bccomea ink 
In this pen! Theresa a con¬ 
cealed stick of ink, Inxtix, 
that supplies Ink us you 
arrite. Of course It would 
write with regular ink but 
the convenience of the de¬ 
pendable Inxtix is evident for 
travel,, for-school, for busi- 
tiusa men who must have a 
pen ready when a client 
wishes Co sign* 


1.50 



Inelrucllen* and fUa^ 
inlc« ■ecompany each 

C en* Indcstrucllbla 
lack pyralin. chroms 
mvuntloin. Ptrfnl Upped 
wllh iridium • > etaooih 
%r riling- 


FILL IT WITH 
WATER AND 
IT WRITES 

I N K ! ! jj ! 


^-^ENPARK COMPANY 

93 HUDSON ST., NEW YORK, N. Y. 

—------------—-i, 

J GRENPARK COMPANY 

1 99 HudiM.St., Nmi York, N. Y. RC,237 

■ Gentlemen: Enclosed herewltU please find my re- 

* mitunoe for S. for which kindly send me 

■ . of^the SKLFINK FOUNTAIN PEN, post- 

2 paid, at $1.50 each. 


name 


ADDRESS 


I CITY . STATE . 


ine good because I meet the requirements of 
what the business man wants in this type of 
advertising. And I cooperate with the authori¬ 
ties as to time, place and volume. And because 
I was in the commercial department of a large 
broadcasting station for 2 years, arranging pro¬ 
grams, writing commercial continuity and an¬ 
nouncing, I will admit that the average sound 
man cannot operate quite as efficiently as X do. 
Because I work from my truck gust as I would 
from the studio and unless people are where 
they can see the truck they think they are hear¬ 
ing a radio program (so many have told me)* 
For that reason I have plenty to do as 1 am 
in a field where we have no local radio station* 

So to sum it all up, let's cooperate with the 
A.S.C*A*P* and pay our fee for playing the rec¬ 
ords, help them organize state offices where 
they have not already done so, help them ap¬ 
point county representatives to control these 
fellows who try to chisel, and thus have our 
sound-truck business and national organization 
all together* for the good of all of us* 

L. C. ZiMHERMANN, 
Marton, Indiana, 


Any comments* fellows? 


OPERATING NOTES 

(Continued from page 482) 

67 Ist-detector oscillator tube to oscillate over 
the entire band. Changing the tube may help, 
although in some cases it is necessary to try 
several before a good oscillator can be found. 
The same tube can be used if the 260- and 2,000- 
ohm carbon resistors in the cathode circuit of 
the 67 are changed to 160 ohms and 2,600 ohms, 
respectively. 


Pilot 8, 84. 7, 81. The sgmnptoms of distortion* 
low sensitivity, and in a few instances, circuit 
oscillatiop, have been traced to a carbonized 
VC Itage-divider system composed of a 7,600-ohm 
and 9,000-ohm carbon resistors* A quick check 
for this condition may be made between the 
screen-erid of the 2A6 and chassis with an ohm- 
meter* A reading of approximately 16,600 ohms 
should be obtained here* The large carbon resistor 
should be replaced with a 10-W* wire-wound unit. 

Highly distorted reproduction and hum have 
been found to be caused by a short-circuited or 
leaky 2A6 cathode bypass condenser* The grids 
of the 2A5 tube will glow red when this conden¬ 
ser breaks down. 


Philco 45. The symptons of sharp tuning which 
sometimes result in a slight whistle at the 
resonant point in the Philco model 46, coupled 
with the difficulty of accurately tuning the re¬ 
ceiver because of this annoying whistle may be 
overcome in the following way. First the value 
of the cathode bias resistor for the first I.F. 
amplifier stage should be increased from the 
original value of 200 ohms to approximately 600 
ohms. 

Second the trimmers on the first I.F* stage 
should be carefully readjusted to resonance fol¬ 
lowing the service instructions supplied by the 
manufacturer for this set, 

Brbtbam m* Fbod. 


Majestic 90. With the passage of another year 
many more months of service have been taken 
from a well-liked receiver, the Majestic 90, bring 
a condenser failure which causes abrupt fading 
and abrupt restoration to normal accompanied 
in some cases by radio frequency oscillation 
squealing* The Service Man will immediately 
think of the detector plate filter condenser in 
the power pack* If that condenser is OK or has 
been replaced the trouble will be found in the 
chassis at the R.F. plate bypass condensers. In 
some cases one or both may be shorting, but 
usually they will be open circuiting which causes 
the sQuealing at high frequency dial settings. It 
is well to replace both of them* Self-shielded, non- 
inductive cartridge condensers 0.26-mf.; 400 V* 
do the job if they are rigidly supported* A strong 
support may be had by leaving the original flat 
cas^ condensers soldered to the chassis, clipping 
the ground wires which takes them out of the 
circuit but leaves the "hot” lug available to hold 
all wires* including the new condenser pigtail* 
P. W. Steelman 
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TESTING INSTRUMENTS’ 

measure A* C. with the obso¬ 
lete copper oxide rectifier meter? 

have inaccurate readings with 
changes of frequency and tempera¬ 
ture? 

have no facility for measuring 
currents in A*C. microamps, milli- 
amps, amps? 

have limitations in measuring 
low and high resistances accurately? 

have limitations in measuring 
large and small capacities accurately ? 

You can do away 
with all these 
troubles if you 
use our Model 410 
Master Multitest¬ 
er. This famous 
instrument,, com¬ 
bining 41 meters 
in a single, easy- 
reading one, rep¬ 
resents advance 
in testing equip¬ 
ment* 

It gives ranges and measurements never 
before available. 

For free cataloe thowlng this Mzslsr Multltaiter^ 
as well as complete line of quality testing In¬ 
struments for service men, write to Department 
C*2, Radio City Products Company, 88 Park 
Place, New York. 

RADIO tlTYllPRODUCIStO. 



MODEL 4i0 
Master Multitester 


88 PARK PLACE 
NEW YORK CITY. 


± 


''DEPEND ON 
DEPENDABLi* 


Install The Original! 

Assure NORWEST ' 

Customer CSTREAMLlNe=* 
Satisfaction AJJTOANTEN^* 

Old man winter is pretty toueh on most undercer 
tntennas. Make real money this winter installing and 
reuUetne with Norwest. Especially designed for turret 
top cars. No holes to drill. Mounts on rubber vacuum 
cup standoffs* Adds to etreamline appearance. IjOw motn 
noise level obtained by slilelding effect of car top* 
Cannot bo broken off or shorted out by snow, ice, or mud* 
Increases volume and distance. Works equally well on 
fabric top cars. A quality engineered product. Dealers, 
write for complete information and name of nearest jobber* 

Sedin or Coach $5.51 Coupe 15*08 

NORWEST RADIO LABORATORIES 

3454 FULLERTON AVE* Dept. B.3* CHICAGO, ILU 
Western Division_ Shelby. Montana 



SOUND RECOROIHO 
TALKING PICTURE PROJiCTION 
T£LEVISI0N*RADI0 


Ma«slor training courses nuallfy you for goml Jobs. 
IV ictir.-il. c.i'-v to lean N cst cijuh'iiicnt 
pr t at ”4 F in ri> at 1 I tnl wl 1. 1 tn ip 

Cl h U It fire all it I I A Wn fir HtF F 

ItfMtK All iress lU* • itr 4i>(>0 S FiPtieroa .'it , 


NATIONAL SCHOOLS 
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PUBLICATIONS 

Eh. peri in c-nt t 



list bolow a larfte number of radio, short-ware, and mechanical "ho^v-to-make-it'* designs. 

^ Each is a special publication orislnnlcd by masters in their resucetJve fields. 

For the first time, at the low priee of TEN CENTS, you are now enabled to buy a complete design with photographic 
roproductions. complete mechanical layout and fuH description to make It possible for anyone to build the project 
in question. 

The name of “Radio Puhlleatlons'* has Ijccorae a liousehold word because tids company has for many years specialized 
In radio and other literature of spocial interest to the exPerlmenler. 

PLEASE ORDER EACH PROJECT BY ITS PUBLICATION NUMBER, and use the special coupon below. 

We accept moncy-ordcra, cash, checks or new It. S. stamps. (No forelan stamps or currency can be accepted.) If you 
send cash or stamps, be sure to rcRlsier your letter to safcKUard aRalnst loss. 

AI(M)cy refunded If you are not satisfied. 

ANY TWELVE PUBLICATIONS FOR ONE DOLLAR 


Partja^|s^o^jevM^^en^Publicatioii^ 


SHORT-WAVE RECEIVER PUBLICATIONS 


MOW TO MAKE THE 2 TO B METER TWO-TUBE LOUD- 
SPEAKER SET. This receiver may be used with batteries 
or with an A.C. power pack. Pucka a big^ wallop.. .No. 107 
NOW TO BUILD THE CIOAR-BOX 1-TUBE ‘‘CATCH ALL“ 
RECEIVER. An effective abort-wave battery set which fita 
Into A small clEar-box. inaurinE hl^h portability yet 

Ereat efficiency...No. Ill 

HOW TO BUILD THE PORTABLE MINIDYNE SHORT-WAVE 
BATTERY SET. Uses no aerial, no eround. The toUl 
welAt ia 3Vk Iba. and measurea 5x5x6 inches. Self- 
contained batteries, tube, condensers, and loop. Hifrhly 
sensitive circuit...No. 114 


HOW TO BUILD THE HAM-BAND “PEE*WEE‘* 2-TUBER. 

A dandy receiver with hieh efficiency and bandsliread 
tuning. Works a loudspeaker, yet the entire receiver la 
no lanrer than your hand. Works with either batteries 
or an A.C. power pack.No. US 

NOW TO BUILD THE DUO-AMPLIDVNE. The Ideal 1-tube 
set for the beKinner. One of the finest 1-tuhe sets: it 
really gives 2-tube performance. Made for battery opera¬ 
tion. With only ten-foot antenna brings In the good 
European stations...No. 116 


RADIO BROADCAST RECEIVER AND SPECIAL RADIO PUBLICATIONS 

MOW TO BUILD A S-TU8B BATTCRY ALL.WAVE “FJ 
PORTABLE'* SET, ranging from 12 to 2,100 meters 
real portable that pulls in the stations.No. 


TAL SET. just the thing for beginners _ . 

an easy-to-operate crysml set on all-waves and which 
will saiHirate all the stations. Can be made for less 

than $2.00. Uses no tubes or batteries.No. 121 

HOW TO BUILD THE E-TUBE “PENTODE POBTABLE‘* 

BROADCAST SET_the lightest. Smallest set giving loud- 

S pesker volume on iMitterles. Weighs less than 12 Pounds. 

tullt In a small, portable case.No. 122 

NOW TO BUILD THE RADIO “TREASURE** FINDER. This 
is a really sensitive and practical “Treksure" finder. 

Simple to build and guaranteed to work, Uses 4 tubes. 

Can be built for less than SI5.00.No. 123 

NOW TO BUILD THE OERNSBACK ONE-TUBE PENTODE 
LOUDSPEAKER SET. This is the best onc-tube loud¬ 
speaker set ever ranatructed. It works on batteries, and 
Is for broadcast reception. Extremely sensitive.... No. 124 
HOW TO BUILD THE WORLD'S SMALLEST ONE TUBE 
BATTERY RADIO. So Small that It is actually built in a 
cigarette ease. The wonder set of the last New York 
raalo show.No. 12S 

MECHANICAL PROJECTS PUBLICATIONS 

MOW TO BUILD A PEE-WEB AUTOMOBILE. An ultra- 
small automobile that can be built for less than lO 


HOW TO MAKE An A.C.-D.C. ONE-TURC “DEAF AIO.“ 

An excellent s(d for the hard-of-hearlng and deaf, for 
theatres, churches, and the home. A godsend for all 
afflicted persons. be built for a few doliara. No. 127 

HOW TO BUILD A PIANOTRON. For leas than two dol¬ 
lars. plus a few junk parts which you have, you can now 
make a bcautifuf musical Instrument. Operated by three 
radio tubes. It has an actual keyboard, and you can Play 
tunes. Works on •■A" and ‘'B'' batlerlea. A great novelty 
due to the unusual music which Issues from the loud- 
*P«»ker.Ho. las 

HOW TO BUILD THE ONC-DOLLAR RADIO. Impossible 
though It sounds, for one dollar you can build a mdlo 
set which includes a radio tul>e and a pair of head¬ 
phones and batteries, You make everything yourself, 
outside of the three last mentioned items, from wood 
•nd Share mcUl parta.No. 126 


per hour and 10_ ...__ 

.. . ..T _No, 

NOW TO MAKE A BAND SAW FROM OLD AUTO PARTS. 
Made from old Ford and Chovrolat Parts. Capable of per¬ 
forming delicate and satisfactory work. Usea 25-gauge 
10 and 12-inch band saws. Assembly is easy for each 

part fills Its allotted place perfectly.No. 138 

Now TO BUILD A REAL LATHE FOR SB.OO. Requires a 
few hand tools, about $5.00 worth of raw material and 
patience to build. The lathe la capable of drilling, mill¬ 
ing, trimming, boring and thread cutting.No. 13B 

MOW TO BUILD A SIMPLE PORTABLE RCPRiaCRATOR. 
A real refrigerator. Does not use ice. The cooling unit 
bPerates from an alcohol flame, oil burner or open fire. 
Easy and inexpensive to build. Excellent for boats, umps, 

picnics, etc.No. 136 

MOW TO BUILD LARGE TESLA AND OUDIN COILS QIV- 

INC IS-INCH SPARKS. Interesting high-frequency ap¬ 
paratus with which many high-frequency and x-ray ex¬ 
periments can be performed. Capable of producing 15,000 

volts..^o. 141 

NOW TO MAKE AN ARC WELDER. A real are welder cap¬ 
able of doing commercial Jobs satisfactorily. Uses s heavy 
duty transformer which operates from the llO-voit A.C, 
main. The output f>f the machine ranges from 15 to 
100 amperes. .. No. 142 


MOW TO USE AN A.C. ARC WELDER. Companion publica¬ 
tion to the one listed directly before, very informative: 
especially to the garage man or mechanic who has had 
little or no experience with an are welder. Contains many 
important diagrams and photographs of actual work done 
with an arc welder.No. 143 

HOW TO MAKE YOUR OWN MICROSCOPE. A microscope 
which the home mechanic can easily build in his shop. 
The lenses are obtained from the finders of a camera. 
Although simple and easy to build, it is a thoroughly 

practical and efficient initrument.No. 144 

MOW TO MARS A WIMSHURST ELECTROSTATIC MA¬ 
CHINE. An easily constructed generator of static elec¬ 
tricity capable of discharging a fat three-inch spark. 
Used In schools where electricity is taught. Can be 

built for less than $2.00.No. 14S 

HOW TO MARE A POWER DRILL PRESS FROM SCRAP 
PARTS. An excellent practical drill press that will make 
work easier for the mechanic. About $2.00 worth of 

raw nuterial and scrap Iron are the only re<iulreincnts. 

. NO. 146 

MOW TO MAKE AND EXPERIMENT WITH AH ELECTRO- 
PHORUS. With this device numerous interesting exl>eri- 
ments with static electric can be performed. Many 
of these experiments are thoroughly explained and il¬ 
lustrated.Ho. 14$ 


RADIO PUBLICATIONS 


99A HUDSON STREET 


NEW YORKp N. Y. 


RADIO PUBLICATIONS, 99A Hudson Street, New York, N. Y. 
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I enclose $. . . 

right, at lOc - ______ __ _ 

TIONS.) These publicstions arc to be sent to me postpaid, 
placed a circle around each number which I want. 

Send me also your list of 27 other XOc Publications. 


Name .Address 

City .Slate . 
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The 1936 Official Radio Service Manuai 

IS NOW READY! 

FULL DETAILS APPEAR ON PAGE 4SS 


AWARDS IN THE $1,800 
OFFICIAL RADIO SERVICE’ 
HANDIBCCK CCNTEST 

L isted below are the remaininsr names in the 
list of winners in the Official Radio Service 
Han dibook Prize Contest which was sponsored 
jointly by Gernsback Publications, Inc. publishers 
of the Official Radio Service Handibook and a 
number of the most important radio manufac¬ 
turers. 

42nd Prize. Roland Himbiirg, Camp BR-19-A, 
Phoenix. Arizona. Awards: Radio City Products 
Co., model 501P portable analyzer unit; Bud 
Radio, Inc. No. 1111 complete kit of insulated 
screwdrivers. 

43rd Prize. J, Francis Lynn, 627 Madison Ave.. 
Jermyn, Penna. Awards: InsuHiie Corp. of 
America No. 1036 vacuum tube voltmeter kit; 
Bud Radio, Inc. No. 1111 complete kit of insul¬ 
ated screwdrivers. 

44th Prize. Howard Eden, 423 S. Poplar, 
Sapulpa, Okla. Awards: Insuline Corp. of 
America No. 1036 vacuum-tube voltmeter kit; 
Bud Radio, Inc., No. 1111 complete kit of in¬ 
sulated screwdrivers. 

45th Prize- Schislers Radio Service, 414 S- 
Johnson St., Macomb, Ill. Awards: Solar Mfg. 
Corp. No. Cl steel service chest; Bud Railio, Inc., 
No. 1111 complete kit of insulated screwdrivers. 

46th Prize. Drexa) McCabe, c/o Drexals L. & 

S. Radio Shop, Clarksburg, W. Va. Awards: 
Radio City Products Co. model 502P portable 
analyzer unit; Bud Radio, Inc., No. 1111 complete 
kit of insulated screwdrivers. 

47th Prize. Wm. Nylund, 190 Third St., P. O. 
Box 3, Sagamore, Pa. Awards: Comell-Dubilier 
Corp. No. KD24 kit of 24 assorted tubular con¬ 
densers ; Bud Radio, Inc., No. 1111 complete kit 
of insulated screwdrivers. 

4Sth Prize. Wallace E. Babb, 1454 West Third 
St., Davenport, Iowa. Awards: Insuline Corp. of 
America No. 2090 adapter kit of modernizing 
test equipment; Bud Radio, Inc. No. 1111 com¬ 
plete kit of insulated screwdrivers. 

49th Prize. Radula Radio Service, 48 Chausee 
de Termonde a Baasrode, Belgium. Awards: 
Insuline Corp. of America No. 2090 adapter kit 
of modernizing test equipment ; Bud Radio, Ihc., 
No. 1111 complete kit of insulated screwdrivers. 

50th Prize. C. E. Dickerman, Lock Box 42. 
East Corinth, Vt. Awards: Insuline Corp. of 
America No. 2090 adapter kit of modernizing 
test equipment; Bud Radio, Inc., No. 1111 com¬ 
plete kit of insulated screwdrivers. 

61st Prize. Samuel Rosenhaft, 1465 East 49th 
St-, Brooklyn, N. Y. Awards: Insuline Corp. of 
America No. 2090 adapter kit of modernizing 
test equipment; Bud Radio Inc., No. 1111 com¬ 
plete kit of insulated screwdrivers. 

62nd Prize. Howard J. Ketz, 936 Adler St., 
Scranton, Pa. Awards: Insuline Corp. of Amer¬ 
ica No. 2090 adapter kit of modernizing test 
equipment; Bud Radio, Inc., No. 1111 complete 
kit of insulated screwdrivers. 

63rd Prize. George M. Havrilla, 268-22 Ave., 

S. Minneapolis, Minn. Awards: Insuline Corp. 
of America No. 2090 adapter kit of modernizing 
test equipment; Bud Radio, Inc., No. 1111 com¬ 
plete kit of insulated screwdrivers. 

54th Prize. Ross B. Hunt, 41 Main St., Orange, 

N. J. Award: Bud Radio, Inc., No. 815 lock-on 
analyzer plug and adapter kit. 

55th Prize. Herbert Seligson, 2547 Aqueduct 
Ave., New York, N. Y. Award: Bud Radio, Inc., 
No. 816 lock-on analyzer j>lug and adapter kit. 

56th Prize. Geo. B. Thompson, 1611^ S. 
Arlington Ave., Los Angeles, Calif. Awariif^Eiud 
Radio, Inc., No. 815 lock-on analyzer plug ancT''^ 
adapter kit. 

57th Prize. Arthur Risley, Rishfield Springs, 

N. Y. Award: Bud Radio, lac.. No. 816 lock-on 
analyzer plug and adapter kit. 

68th Prize. Allen Schiavoni, 2014 South 13th 
St., Philadelphia, Penna. Award: Bud Radio, 
Inc., No. 816 lock-on analyzer plug and adapter 
kit. 

59th Prize. W. F. Onder, 3726 Louisiana Ave., 

St. Louis, Mo. Award: Bud Radio, Inc., No. 816 
lock-on analyzer plug and adapter kit. 

60th Prize. Newell Kelley, 208 Congress St., 
East McKeesport, Pa. Award: Cornell-Dubilier 
Corp. No. IFl interference eliminator unit 
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61st Prize. John W. Hitenour, 218 E. King St., 
Martinsburg, W. Va. Award; Cornell-DubUier 
Corp. No. IFl interference eliminator unit. 

62nd Prize. C. L. Van Liew, Rt. 1, Box 124, 
Raymond, Wash. Award: CorneINDubilier Corp. 
No. IFl interference eliminator unit. 

C3rd Prize. Emerson Reid. P. O. Box 274. 
Grand Forks, B.C., Canada. Award; Cornell- 
Dubilier Corp. No. IFl interference eliminator 
unit. 

64th Prize. A. Geo. Peterson, Rt. 2, Box 16, 
Escalon, Calif. Award: Cornell-Dubilier Corp. 
No. IFl interference eliminator unit. 

65th Prize. Elmo Spangler, 410 S. Main St., 
Corbin. Ky. Award: Insuline Corp. of America 
115-watt heavy-duty soldering iron. 

66 th Prize. N. Lanzara, Jr., 68 Ballston Ave., 
Saratoga, N. Y. Award: Insuline Corp. of Amer¬ 
ica 116-watt heavy-duty soldering iron. 

67th Prize. Harold W. Ward, 3472 N. Main St.. 
Fall River, Mass. Award: Insuline Corp. of 
America 115-watt heavy-duty soldering iron. 

68 th Prize. L. Campbell, Endeavor, Wis. 
Award: Solar Mfg. Corp. No. RN elim-o-stat. 

69th Prize. Frank Pierce, Eureka. HI. Award: 
International Resistance Co. dual resistance in¬ 
dicator. 

70th Prize. Alan F. Taylor, 73 Central St., 
Hudson. Mass. Award; Comell-DubiHer Corp. 
No. KAIZ kit of 12 assorted paper tubular con¬ 
densers. 

71st Prize. J. H. Cramer, 1226 Military Ave.. 
Council Bluffs, Iowa. Award; Comell-Dubilier 
Corp. No. KA12 kit of 12 assorted paper tubular 
condensers. 

72nd Prize. Canute Pusta, Loboc, Oroquieta. 
Misamis, Occ., P. I. Award; Cornell-Dubilier 
Corp. No. KA12 kit of 12 assorted paper tubular 
condensers. 

73rd Prize. Norman C. Taylor, 224 Oak St., 
Dayton, Ohio. Award: Cornell-Dubilier Corp. 
No. KA12 kit of 12 assorted paper tubular con- 
deners. 

74th Prize. Chas. W. Schisler, 414 S. Johnson 
St., Macomb, Ill. Award: Insuline Corp. of 
America No. 998 neutralizing and aligning tool 
kit* 

75 th Prize. L. E. Shelton. 532 Kitchener, 
Detroit, Mich. Award; Insuline Corp. of America 
No. 908 neutralizing and aligning tool kit. 

76th Prize. Geo. C. Northrop, R. D. No. 2, 
Voorheesville, N. Y. Award; Insuline Corp. of 
America No. 993 neutralizing and aligning tool 
kit, 

77 th Prize. Albert Gardner, 1017 W. Washing¬ 
ton St.. Mount Pleasant, Fa, Award: Insuline 
Corp. of America No. 998 neutralizing and align¬ 
ing tool kit. 

78th Prize. Alvin L. Campbell, Box 40, Bur- 
dett. Alberta, Canada. Award; Insuline Corp. of 
America No. 998 neutralizing and aligning tool 
kit. 

79th Prize. Leo Paul Lessard. 100 Green St.. 
Biddeford, Me. Award: Cornell-Dubilier Corp, 
KMIO kit of 10 assorted mica condensers. 

80th Prize. Stanley S. Jarecki, 67 Ridge St., 
Gleen Lyon, Pa. Award: Cornell-Dubilier Corp. 
IF2 interference eliminator unit. 

81st Prize. Edw. Duda. 282 Fridel St., 
Whitaker. Pa. Award: Cornell-Dubilier Corp. 
IF2 interference eliminator unit. 

82nd Prize. Martin dale Radio Shop, 222-24 Oak 
St., Dayton, Ohio. Award: Cornell-Dubilier IF2 
interference eliminator unit. 

83rd Prize. W. K. Kincaid, 6975 N. Montana 
Ave., Portland, Ore. Award: Cornell-Dubilier 
Corp. IF2 interference eliminator unit.- 

84th Prize. Lambert Holland, Elktbn, S. Dak. 
Award: Cornell-Dubilier Corp. IF2 interference 
eliminator unit, 

85th Prize. J. M. Canestorp. Elbow Lake, 
Minn. Award; Insuline Corp. of America No. 999 
lock-socket wrench and screwdriver set. 

86 th Prize. Theo. R. Walker, 414 Lodge St., 
Alcoa, Tenn. Award: Insuline Corp. of America 
No. 999 lock-socket wrench and screwdriver set. 

87th Prize. V. G. Bid well. Service Dept., Scog¬ 
gins Appliance Co., Muskogee. Okla. Award: 
Insuline Corp. of America No. 099 lock-socket 
wrench and screwdriver set. 

88 th Prize. D. D. Truesdale Bunker Hill HI. 
Award: Insuline Corp. of America No. 999 lock- 
aocket wrench and screwdriver set. I 
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NOKOII^ 



The Permanent Magnet 
Speaker with 
\ Electro-Dynamic 
Performance 

Model 482 

The New 5-inch Wright-De- 
Coster NOKOIL Reproducer— 
splendid for 

^ Iiiter-Communication Systems 
• Battery Radios 
^ Light Call installations 

From the smallest reproducer for the 
radio set to the large 12" Public Ad¬ 
dress Unit. The WorltTs most complete 
speaker fine. 

Protect yourself by insisting that the 
name “NOKOIL” appears on all Per¬ 
manent Magnet Speakers you purchase. 

The Model 482 list for Only $4.82. 

Write for Circular and prices. Wright- 
DeCoster distributors are always anx¬ 
ious to cooperate, 

WRIGHT-DECOSTER, Inc. 

2251 Untverfity Ave., St. Paul, Minnesota 

Export Dept.—M. Simons & Son Co., New York. 

Cabte Address: *'Simontrice.*‘ 

Canadian Office, Associated Sales Co,, Guelph, Ont 





The Radolek New 1937 Radio Profit 
Guide is the most complete Radio Farts 
Catalog ever published. Completely re¬ 
vised—right up to the minute, bringing 
you everything in Radio—and Public 
AddrKhH—the right prices. Every 
page brings you extra profits I Contains 
over 10,000 individual Radio Repair 
Parts*—hundreds of new items—a com¬ 
plete new selection of Radio Receivers, 
P. A. Amplifiers, Tools, Tubes. Books 
and Test Instruments. Everything you 
need—always in stock . . . ready for 
prompt shipment to you. You need this 
Big Radio .Parts Catalog—IPs FREE! 
Send for It! 

• • • 

RADOLEK restricts dlstributinn of this cata¬ 
log to flctire and leftJUmate Radio Men. Please 
endose your business card or letterhead— 

RADOLEK 

601 W. Randolph St., Dept. C-2, Chicago 
Send the Radolek Profit Guide Free. 

Name ... 


Address ^.... 

m Seiricemanf ( ) FxperimeQter ? ( ) 

■ Dealer? ( i 
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GERNSBACK RADIO MANUALS and SERVICE HANDIBOOK 

ARE AVAILABLE FROM JOBBERS AND MAIL ORDER HOUSES 

Your nearest radio jobber and mail order house carries a complete stock of Gernsback Official Radio Service 
Manuals and Scrrice Handibooks, For quick, efficient service visit or write them today. There is no delay. Your 
Manual or Handibook will be in your hands in a day or two. Our vast distribution network permits us to offer 
you the rapid, intelligent service you have a right to expect from your publisher. 


r 


Here’s the New Book for Radio Men! 



H e 

I 


FERE’S the new book on radio servielng that 
L tontains everything Service Men must know. 
The book. OFFICIAL RADIO SERVICE 
HANDIBOOK, it edited by J. T. Bemtley. fore¬ 
most radio terviee authority. This 1936 lorvice 
guide It the only book of Its kind—its editorial 
material Is so well prepared that the technical 
information can be understood by even beginnm 
in radio servicing, Every page contains new mate¬ 
rial. new illustrations ^0 reprinted Htwatere. 

tIio official radio service handi- 
book covers thoroughly over 500 radio topics. 
It tells you how to 'anafyae the latest .commercial 
receiver circuits; how to really make money servic¬ 
ing midget sets; and. how aligning supers can 
be made easy. It stresses the many uses of dif¬ 
ferent types of test equipment; ft gives you short 
cuts In' trouble-shooting and repairing; and, con¬ 
tains over 250 pages of operating notes on 1,000 m»u- 
factured receivers. So up-to-date Is the OFFICIAL RADIO 
SERVICE HANDIBOOK that it explains thoroughly the fea¬ 
tures and innovations in the most modern of receivers. 


Partial Contents of This Great Book! 

PART I^CIRC'UIT THEORY AND ANALYSIS 
B.F. FundamentaljC Superheterodi'ne Rerelrer Theory; A.V.C. and Tuning Indicator 
Circuits: A.F. Fundamentals: Power Supply Theory and Circuits; Speakers. Re¬ 
producers and Pick-Ups: Commercial Receiver Circuits of All T^ues, How to Analyze. 
PART 2—MODERN SERVICING AND TEST EQUIPMENT 
Fundamentals of Metering and Test Equipment: Standard Servldng Instruments; 
Tile Cathode Ray Oscillograph and Associate Instruments: Hmv to Build Essential 
Servicing Test Instruments. 

PART 3—PRACTICAL SHORT-CUTS IN TROUBLE SHOOTING AND REPAIRING 
Localizing Trouble ^ Inspection Methods; Short-Cuts with Test Instruments; 
How to Quickly and Properly Perform All T3’PeB of Repairs: Unusual Senrieing 
Experiences: Tube Troubles and Characteristics. 

PART d^SPEClALIZED RECEIVER AND INSTALLATION DATA 
All-Ware and High FideliU* Receiver Servicing and Installation Data: Auto 
Radio Receiver and Installation: Specialized Servicing and Installation (Remote 
Tuning Controls. Home Recording, Automatic Record Changers. Apartment House 
Anlonnae. etc., etc..): Eliminating Is’olse Interference. 

PART 5—MODERNIZATION AND CONVERSION DATA 
Modernizing and Improving Methods for All T^pes of Receivers: Converting A.C. 
Receivers for D.C. Operation and Vice Versa. 

PART 6—SOCIAL AND ECONOMIC PROBLEMS OF THE SERVICE MAN 
Improving Knowledge and Technique; Social Problems—How to Organize. Listing 
of Servicemen's Organizations: The Future of the Servicing Profession. 

PART 7~OPERATING NOTES AND PRACTICAL DATA LISTINGS 
operating Notes on Over 1.000 Receivers; I.F. Peaks of Approximately 3.000 
Receivers; Voltage Dividers for 300 Receivers. Speaker Field Listing: Radio Mathe¬ 
matics and Measurunieiits. 


P OVER 250 PAGES OF OPERATING NOTES 

Whether it Is a fading job, lack of sensitivity, noise within the receiver, 
aligning a chassis, poor A.V.C. action, a "cockeyed” Magic Eye tuning In¬ 
dicator or any other trouble that is usually the '’bugaboo” of most Service 
Men. you will find the symptoms and remedy clearly described In OFFICIAL 
RADIO SERVICE HANDIBOOK. The exact procedure for repairing, as 
well as the characteristic trouble in almost all modsis of manufactured sets, 
will be found in this section on OPERATING NOTES—mver 2S0 pages of 
this data, the most Important Information to any radio man in the servicing 
held. The author takes nothing for granted. The procedure for aligning 
supers, whether one. two, threo or more bands. Is clearly and practically ex¬ 
plained. You can aulckly grasp the ideas and put them into successful practice. 
The material in this section has been arranged, as well as classified, so there 
is no difficulty In Immediately locating the necessary Information, 


OVER 1,000 PAGES 

OVER 1,000 ILLUSTRATIONS 

Beautiful Linen, Gold-Stamped Cover 6x9 Inches 


WHICH OF THESE OFFICIAL 

RADIO SERVICE MANUALS 

DO YOU NEED TO COMPLETE YOUR FILES? 

There’s perhaps one or more of these 

Freat service manuals which you 
might need to complete the set. Col- 
lectively they represent the largest 
collection of service data ever com- 
piled. Evidence of their importance to 

Radio men is shown by the fact that 
over 80.000 OFFICIAL RADIO SERV- 
ICE MANUALS have been sold during 
few 

1935 OFFICIAL RADIO SERVICE MANUAL 

Over 1.000 Pages. 9 x 12 Inches Over 3,000 Illustrations 

Flexible. Looseieaf. Leatherette Cover 

List Prico $7.00 

1934 OFFICIAL RADIO SERVICE MANUAL 

Over 400 Pages. 9 x 12 Inches Over 2,000 Illustrations 

' Flexible, Looseieaf, Leatherette Cover 

Ust Price $3.50 

1933 OFriciAI. RADIO SERVICE MANUAL 

Over 700 Pages. 9 x 12 Inches Over 2.000 Illustrations 

Flexible. Looseieaf, Leatherette Cover 

List Price $5.00 

1932 OFFICIAL RADIO SERVICE MANUAL 

Over 1,000 Pages. 9 x 12 Inches Over 2,000 Illustrations 

Flexible, Looseieaf. Leatherette Cover 

List Price $5.00 

1931 OFFICIAL RADIO SERVICE MANUAL 

650 Pages (Including Supplements) 9 x 12 Inches 

Over 1,500 Illustrations 
Flexible, Looseieaf, Leatherette Cover 

List Price $4.50 
(Including Supplements) 





For Car-Radio Servicing—enX These 

AUTO-RADIO SERVICE MANUALS 

1,3$ Offici.1 Aulo-R.dio Service Manuel 

Over 240 Pages 9 x 12 Inches 
Over 500 illustrations 
Flexible, Loose leaf. Leatherette Cover 

IaIST price 92.50 


1933 Official Auto-Radio Service Manual 


Over 2W Pages 9 x 12 Inches 
Over SOO Illustrations 
Flexible, L oosei eaf. Leatherette Cover 

ElS’l^RlCR 92.50 


THE 

1936 MANUAL 

IS READY 


See Page 452 


If your robber or vnatZ order house cannot supply you, order any of the OFFICIAL RADIO 
SERVICE MANUALS or ^e OFFICIAL RADIO SERVICE HANDIBOOK direcUy from the 
publishers. Send your remittance in form of che-ck or money order—-if you send cash or un¬ 
used U. S. Postage Stamps, be sure to register your letter. ALL ORDERS ARE FILLED 
PROMPTLY. BOOKS ARE SENT TO YOU POSTAGE PREPAID. Address Dept. RC-2S7. 

RADCRAFT PUBLICATIONS, Inc. 

99HUD$ON STREET NEWYORK,N.Y. 


V 


THE 

1936 MANUAL 


IS READY 

See Page 452 


OVERSEAS READERS 

GREAT BRITAIN 

FRANCE 

AUSTRALIA 

NEW ZEALAND 

These books can be obtained 

Gerringe’s. 9a, Green Street* 
Leicester Square. Limdon, England 

Editions Radio, 

McGlirs 183-195, 218 Elizabeth 

James Johnston, Ltd, 393 

from the following houses: 

42 Rue Jacob, Paris 

81., Melbourne, C. 1 

Princes 8t.. Dunsdin. C. E, 
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V/ESTON 

.WedosciUatorJ 

:edCaoTp'rec 

fVutr 


WITH THESE 


AND OTHER 


MONEY-MAKING 


s Model tester. 

checker pJ«*««”Vor field nf- 
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Weston 

Insfrumenfs 


Gc further in *37 with weston | M 

instruments. Save time . . . be- 
cause WESTONS simplify and 
expedite testing procedure. Build 
a satisfied clientele... have fewer 

call backs . . . because westons do a thorough servicing job, and 
the readings are always dependable. And save money by not hav¬ 
ing to replace your instruments frequently, westons are designed 


WESTON 
ELECTRICAL 
^ INSTRUMENT 

CORPORATION 
599 FnUnghuyseii Avetitie. 
Newirk. New Jersey 
Please ru»h me eouplete data on 
all WESTON Radio loatramcnta. 


NAME 


CITY. 


























ASSURES FOCUSED TONE 



Tlie new 1937 General Electric Anlomaiic Color 
Tuinnp Radio iii>lantly corrects yonr liiiiiiig errors 

— in dramatic and ainazinj; fasliion. S<‘t the dial 
the slightest Int off the mark and TUKSIO! — it 
shifts itself into hair-line tnnirig. And, in the 
twiukliiif; of an eye, the rernarkahle new Ctdoraina 
Dial cliunges from red to green. When tlie <lial 
glows green you ran !»e sure your program is in 
perfect I'ocuM'd T«>nc, Music and speech gain a 
new realism that must he h<*ard to he I»clievcd. 

K«»cuscd Tone means iimch m«»re tlian pt rfect 
tuning. It brings you the first PersonHii/.cd Radio 

— with a custom-tailored, personalised dial. Your 
local station letters flash on wlieii you tune in. 
IM(» more hunling up kilocycle iininhers — hccansc 
your favorite stations are marked hy letters as we.ll 
as kilocycles. And the new G-E hritigs yon silent 
tuning. You can switch programs, at will, without 
a single s<|iieal, sipiawk, nr sere«Tli. 

Sec — and hear —- the radio sensation of the 
year. Stop in soon at yonr nearest (i-E Radio 
ilealerV Compare the nc-w on tc»tie — on per- 
formanec — on lusiiity i»f de.'^ign — and on price 

— with any and all otlit r radios. Make tlii.^ test 
and you'll hiiy the new G-E Automatic Color Tun¬ 
ing Radio. 



WHAT IS F«»CrSKn TO.'VF? 

Foritsed 'I’onc comhines all the re\ oliitioriary 
new fixtures <lesrrihcd above, plus these new (,-E 
Radio iiivc-rrtions and fh*vc>lo|nrretits — G-R Metal 
Tubes; the G-E Sentry Box; G-E Stal)ilizrd Dyna¬ 
mic Spe.akers; G-E 
Sliiling-rnie Tuning 
Scale; G E “V- 
doiihlet" All-wave 
Aiit«‘riiia. Foensed 
Tone is (i.E.'s great¬ 
est ratlio achieve¬ 
ment. Only the new 
G-E givf‘S it to you 
- AittffmaticnUy - 
Visibly - Instantly, 


The new C-R brings you 
evrry railm srrvire on 
itie air—^o^«i"n Bro.id- 
easls over Al.l. slinrt- 
vave hands: Dontrslic 
Short-wave Slalions; Do. 
meslir I'rograiiiB^hrard 
wilh nrw loiin perier- 
tion I'ntire Calls and 
Aiiialcur stations — day 
and night. ^ 



•— Harsh, blurred, 
disrnrdant lone. 
Nine on I of ten 
people unknowingly 
tune in their radios 
off focus. 


The new C-E Radio automatically shifts itself 
into hair-line timing every tiin«. And at the 
same insl.inl the fa^cin.'iling new G-R Aiitoiiialie 
Color Timing rlijngrs from red to green to tell 
you your program is in perfect focused Tone. 


— Harsh, blurred, 
discordant tone. 
Nine out of t«a 
people Unknowingly 
liino in llieir radios 
off focus. 


WHEN YOU REPLACE METAL TUBES, ALWAYS SPECIFY G-E 


You'll always be glad you bought a G-E 


GENERAL 



ELECTRIC 
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I 
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RESEAllCn KEEPS GENERAL ELECTRIC YEARS AHEAD 


















